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SUMMARY OF FINDINGS

1 Excessive sedimentation and nutrient enrichment are affecting the biology of the Cahaba River
watershed. Déeeterious effects of sediment deposition on the fish and benthic macroinvertebrate
communities were evident in the maingem Cahaba River below Trussville to below Heenaand &
severd tributaries to the Cahaba (unnamed tributary to Little Cahaba Creek, Little Cahaba River, and
Buck Creek). Excessve nutrient inputs (nitrogen and phosphorus) to the Cahaba system from both
point and non-point sources have alowed the excessive and widespread growths of filamentous agae.

1 Pagt sudies of the Cahaba River watershed (Onorata et . 2000) in the Birmingham area have
documented the decline in pollution-intolerant fish species with a concomitant increase in pollution-
tolerant fish species. Datafrom an ichthologica survey conducted under contract for the 2002 EPA
studies (O’ Neil 2002) reved s this same pattern. Endangered species such as the gold-line darter and
the Cahaba shiner have been adversdly affected. O’ Nell (2002) suggests possible causes for
disruptions to the fish community from nutrient loading (point and non-point sources), possible nitrogen
depostion originaing from the high automobile dendity in the immediate airshed, sediment bedload and
perhaps runoff of toxics and other associated non-point sources.

I The filamentous green dga, Cladophora, often associated with nutrient enrichment and nuisance
conditions, was predominant and widespread during the study.

I Tota phosphorus and tota nitrogen ranged from 12 to 960 pg/L and 230 to 21,094 pg/L,
respectively. The upper reaches of the Cahaba were generaly phosphorus limited, followed by
nitrogen limitation in the middle segment, and then tending toward phosphorus limitation again in the
lower reaches.

1 Cahabawaters of 12 pg/L TP and 230 pg/L TN maintained as a monthly mean should restore the
Cahaba system to maximum use by reducing nuisance excursions of over 40% periphyton cover and
over 100 mg/n chlorophyll a biomass.

I The maingem Cahaba from below Trussville to Helena contains excessive amounts of sediments that
have degraded the habitat and dtered the benthic community structure and species diversity within this
section of theriver. Sediment characterization studies documented a shift from coarser substrates at the
upper Cahaba River stations to finer subgtrates at the Cahaba River ations below Trussville and the
heavily developed middle reach of the Cahaba. The literature documents that the preferred substrates
of pollution-sengtive benthic macroinvertebrates, such



as the Ephemeroptera, Plecoptera, and Trichoptera, are the coarser substrates (gravels, pebbles,
cobbles) whereas fine particle substrates (sand, sit) are preferred by pollution-tolerant benthic
macroinvertebrates (chironomids and other burrowing forms). EPT fauna, common in the coarser
subgtrates, are more readily available as forage for fish than the benthic macroinvertebrates common to
the finer substrates.

I GISland change andysisfor the Cahaba River watershed documented dramatic increasesin the
“disturbed” land use class since 1990. Asof 1998, over 38% of the watershed fallsinto the
“disturbed’ land use class; thisis up from 8.8% in 1990. Land use analyss of Buck Creek, a mgor
tributary to the Cahaba River, indicates that over 63% of that watershed fdls into the “disturbed” land
use class. With the large amount of both impervious and disturbed lands in the watershed, storm-
generated runoff, laden with sediments and/or nutrients, represents potentia impacts to both water
qudity and biology of the Cahaba system.(Welch, E.B. 1992; Waters, T.F. 1995)

I Reaults of studies by EPA in 2001 and 2002 raise an issue concerning listing under the sate's
§303(d) list (1998; 2000). Theissueinvolvesthat section of the Cahaba River above US 280 to I-59
whichisnow listed for sltation. It is apparent, based on current EPA studies, that the 8303(d) listing of
this section of the mainstem Cahaba River should be reevauated to possibly include nutrients.

I An examinaion of a Permit Compliance System (PCS) retrievd file of the mgor discharges (>1
mgd) to the Cahaba River and associated tributaries reved ed incidences of NPDES permit violations,
for nutrient or nutrient related parameters, over the last severa years.(Permit Compliance System,
Database retrieval, 10/15/2002) Compliance issues within the Cahaba watershed need to be
addressed.



INTRODUCTION

In order to characterize the present biology and water qudity, the U.S. EPA Region 4, Water
Management Divison (WMD) requested staff of the Science and Ecosystern Support Division (SESD)
to conduct studies of the Cahaba River and associated tributaries during the spring and summer of
2002. Studies were conducted in March /April, July and September of 2002 and focused on the
causes of impairment in the Cahaba River. The objective of these studies was and isto provide
supporting information for determination of an appropriate target for the development of a Tota
Maximum Daily Load (TMDL) for the 8303(d) listed segments of the Cahaba River.

Under 8303(d) of the Clean Water Act, States are required to compile alist of impaired waters and
submit that list to EPA for approval. Impaired waters are those which do not meet applicable sate
water quality standards, i.e., do not support their designated use(s). These waters are then scheduled
for development of a TMDL, which provides a plan that can be implemented to restore the designated
use of the water. Federd regulations require that states consder dl existing and reedily available
information when compiling a 8303(d) list. EPA consdersthe forma listing process under the
Endangered Species Act to be readily available information, and the loss of use of awater by alisted
aquatic species due to degradation of water quaity and/or agquatic habitat to be evidence of impairment.
Consequently, such waters must be included on state 8303(d) lists and addressed by TMDL s designed
to restore conditions suitable for the endangered species. States have responsibility for the
development of TMDLSs, which are subject to EPA gpprova. (Note: In this case, the Alabama
Department of Environmental Management (ADEM) is working with EPA to determine an appropriate
target for this TMDL. The gpplicable water qudity criteriain this case is narrative, ADEM
Adminigrative Code, Rule 335-6-10-.06(c) under Minimum Conditions Applicable to All State
Waters. Therefore, the process of developing atarget for this TMDL will require a numeric trandation
of anaraive water qudity criteriato reflect alevel of nutrients that would protect the aquatic habitat
for the species of concern.

BACKGROUND

The U.S. Fish and Wildlife Service (USFWS) has listed severa threatened or endangered agquatic
gpecies (2 fish and 8 mollusks) whose higtorica range included the Cahaba River and its tributaries.
These species are now serioudy threatened or extirpated there, and USFWS has concluded the main
cause is habitat degradation resulting from excess nutrients and sediments. Consequently, Alabama's
1998 §303(d) list (and subsequent lists) includes portions (listed in severd segments) of the mainstem of
the Cahaba River, i.e, (1) aportion of the Cahaba River mainstem, impaired due to nutrients, from the
Highway 280 bridge to the Highway 82 bridge a Centreville, and (2) alarger portion of the Cahaba
River maingtem, impaired due to sltation, from the I-59 bridge to the Highway 82 bridge at Centreville.
These two mainstem Cahaba reaches are depicted in Figure 1 which provides the sudy reach and
sampling gations.



Fed biologigts of the USFWS have characterized the degradation of essentia habitat caused by excess
nutrient enrichment more specificaly as an overabundance of atached filamentous green agae, which
varioudy covers, coats, and fills-in substrate, rendering those surfaces and crevices either unavailable or
unusesble by the listed species for subsistence and reproduction, during critical periods of their life
cycle. This condition has resulted from a shift in dgd periphyton community structure from historical
diatom domination to a filamentous agae domination. This change, coupled with the effect of excess
sedimentation, has had adverse affects on feeding, physicd atachment, and reproduction for dl the
listed species.

The undesirable shift in dga community structure is presumed to be aresponse to elevated
concentrations of phasphorus, and possibly nitrogen, above hitorica levelsin this segment of the
Cahaba River. Thelevelsof ingtream phosphorus/nitrogen which drive this undesirable shift gppear to
be much lower than the extremes commonly seen in more classica excess eutrophication problems and
the associated depletion of instream dissolved oxygen. Since the desired levels of TP/TN can be
reasonably assumed to be sgnificantly below that which would trigger eutrophication driven dissolved
oxygen crashes, traditiona eutrophication modeling with dissolved oxygen endpoints would not likely
be an effective toal in this Situation, i.e., to restore essentid habitat for these species. The gpproach, in
this case, will require accurate prediction of management levels of total phosphorus/nitrogen in ranges
that capture the relationship between algd community structure as affected by instream TP/TN
concentretion. A determination of the critical levels (and timing) of the TRITN, below which the
higoricd diatom domination of the periphyton community prevails will alow sdection of an gppropriate
target and subsequent development of a TMDL that can prescribe nutrient loads protective of the
designated use. Then implementation of that TMDL could be expected to produce load reductions that
would result in areverse shift of the recent trends and restoration of critical aquatic habitat, returning the
use of the water for the affected species.

STUDY AREA

The headwaters of the Cahaba River originate to the east of Irondae, Alabamain the Ridge and Valley
ecoregion (67). Theriver flows through subecoregions 67f (Southern Limestone/DolomiteValeys &
Low Ralling Hills), 67g (Southern Shde Vdleys) and 67h (Southern Sandstone Ridges). Ecoregion
67f is composed of mixed and deciduous forests, pasture and cropland and a physiography
characterized by undulating to rolling valeys with rounded hills and some steep ridges. Streamsin the
Southern Limestone/Dolomite Valeys and Low Ralling Hills are moderate to low gradient with
bedrock, cobble, gravel, and sandy substrates (Griffith et d. 2000). The Southern Shae Valeys are
composed of mixed and deciduous forests with some pasture and cropland and a physiography
characterized by undulating to rolling valeys, and some low, rounded hills and knobs. Streamsin the
Southern Shade Vdleys are moderate to low gradient with bedrock, cobble, gravel, and sandy
substrates (Griffith et a. 2000). Ecoregion 67h is composed of mixed and deciduous forest and a
physiography characterized by high, steep ridges, some broader ridges to the south and some narrow



intervening valeys. Streamsin 67h are high to moderate gradient with rock, cobble, and gravel
substrates.

All study dtation locations are provided in Table 2 and shown on Figure 1; photos of most study

gations are presented in Appendix A. Mgor permitted municipa wastewater discharges are shown on
Figure 1 and aso provided in Table 1.
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Tablel. NPDES permitted discharges, Cahaba River drainage

Facility NPDES Design Flow Disinfection method
MGD

Gold Kis WWTP AL0003395 na *Cl2/DeCl2

Trussville WWTP AL0022934 4 *UVv

Liberty Park WWTP AL0067814 15 ClI2/DeCl2

Birmingham Riverview WWTP AL0045969 15 uv

Hoover-Inverness WWTP AL0025852 12 uv

Birmingham Hwy 411 WWTP AL0055255 0.5 uv

LeedsWWTP AL0067067 2.0 uv

Cahaba River WWTP AL0023027 12.0 CI2/DeCl2

Hoover-Riverchase WWTP AL0041653 15 uv

Alabaster WWTP AL0025828 3.0 uv

Pelham WWTP AL 0054666 4.0 uv

North Shelby County WWTP AL0056251 3.0 uv

Oak Mountain State Park WWTP | AL0O050831 0.94 ClI2/DeCl2

Hdena WWTP AL0023116 4.95 uv

Tannehill State Park WWTP AL0056359 0.08 Not required

Centreville-Brent WWTP AL 0044857 16 Not required

note: Oak Mountain has 4 plants w/4 flows

* Cl2/DeCl2 = Chlorination/Dechlorination

UV = Ultraviolet radiation




Table 2. Sampling station locations, Cahaba River and associated tributaries, March/April
2002, July 2002, and September 2002.

Station No. Stream Locale Lat/Long
UT-1 Unnamed trib Camp Coleman Rd. N33 37 35.2
L. Cahaba Ck W86 34 02.8
LCC-1 L. Cahaba Ck. Camp Coleman Rd. N33 37 35.4
W86 33 58.9
CR-1 CahabaR. CR 132 N33 38 36.4
W86 35 48.5
CRAT" CahabaR. US 11/SR 7 N33 37 235
W86 36 01.0
CR-BT! CahabaR. CR 10 N33 36 17.7
W86 32 56.8
LCR-2 L. CahabaR. us 411 N33 34 20.0
W86 31 06.7
CR-AH? CahabaR. CR 29 N33 24 56.3
W86 44 24.8
CR-BH Cahaba R. off Old Rocky Ridge Rd; Riverford Dr. N33 23 13.9
W86 46 39.3
CR-6 Cahaba R. Old Montgomery Rd. (Bains Bridge) N33 21 48.6
W86 48 46.4
BC-1 Buck Ck. CR 52 N33 17 08.2
W86 48 58.3
BC-2 Buck Ck. SR 261 N33 17 50.4
W86 50 35.0
BC-3 Buck Ck. CR 44/ 1% Ave. N33 14 38.0
W86 49 19.6
BC-4 Buck Ck. Keystone Rd.; off CR 64 N33 1555.4
W86 48 58.6
BC-5 Buck Ck. upstream confluence w/Prairie Ck. N33 17 49.3
W86 50 15.4
CR-7 CahabaR. CR 52 N3317 06.4
W86 52 59.5
SC-1 Shades Ck. CR 12, Grey Hill Rd. N33 13159
W87 0157.6
CR-9 CahabaR. CR24 N33 0548.2
W87 0315.1
CR-11 CahabaR. US 82 nr. Centreville N32 56 44.4
W87 08 24.8

* used as site control in lieu of CR-1; rains prior to sampling eliminated use of CR-1 as site control

'sameas CR-2 in EPA August 2001 study
same as CR-5 in EPA August 2001 study



STUDY METHODS
Benthic M acroinvertebrates

Benthic macroinvertebrates are an excellent tool for detecting stress in aguatic systems. Dueto their
limited mobility and relatively long life span, benthic macroinvertebrates integrate and reflect water
qudity effects over time. Rapid bioassessments (USEPA, 1999) of the benthic macroinvertebrate
community were conducted at stations on the Cahaba and Little Cahaba Rivers.

A multi-habitat approach (USEPA Region 4, 2002) was utilized where habitats were sampled
according to a strict assgnment as follows:

Riffles- 3 “kicks’ in the faster current and 3 “kicks’ in the dower current,

Snags'Woody debris - 5 pieces washed in sieve bucket or standard biologica D-frame dipnet,
Leaf packs (CPOM) - equivaent to half dipnet,

Undercut banks - 6 one meter jabs with D-frame dipnet, and

Bottom substrate - 3 sweeps or kicks (disturb sediment to 3 cm. depth).

Benthic macroinvertebrate collections were “coarse” sorted in the field to remove larger sticks, leaves,
and rocks in order to keep the sample size manageable and aso assure adequacy of preservation.
Collections from al habitats were combined to comprise one sample per sation. Sample collections
were stored in plastic, one quart containers with 90% ethanol. Both ingde and outside labels, with such
information as station designation, stream name, project name, date/time, and sample type, were placed
on sample containers.

Laboratory processing of the benthic macroinvertebrate samples involved sorting of organisms under a
illuminated magnifying lamp. Following sorting, benthic macroinvertebrates were identified to the genus
level and number of specimens were recorded on the laboratory bench sheets. Benthic
macroinvertebrate data was eva uated through the use of biometrics utilized for analysis of the EPA
August 2001 data.

Snail Density

Herbivory by abundant populations of snails was an issue raised during the August 2001 study. Field
personnel had observed large snail populations and evidence of herbivory at that time. In order to shed
some light on thisissue, asmple measure of snail dengty was conducted during the summer (July) 2002
dudies. A linear 50’ transect was etablished in the riffle/run and snails were counted from three
replicate, randomly selected, square foot grids.
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Periphyton

Sixteen stations were targeted for placement of periphytometers and measurement of periphyton
percent cover in the springtime. Theseincluded dl gationsin Table 2 except gation CR11. All
periphytometers were retrieved following the incubation period. The summer strategy reduced station
coverage to ten key stations for periphytometer placement and percent periphyton cover assessment.
These stationswere CR-1, UT-1, CR-AT, CR-BT, CR-AH, CR-BH, BC-2, CR-6, CR-7, and SC-
1. Periphytometers were picked up at dl of these ations except CR-BT, which was missng.

Periphytometers were placed in the open canopy of stream runs and toward the middle if possible.
Where canoe traffic was expected, periphytometers were placed more toward the side of the stream.
One periphytometer holding eight dides was placed at each gation. Two periphytometers were placed
at CR-7 for quality assurance purposes. Periphytometer incubation period for the spring and summer
was expected to last four and three weeks respectively. However, rain and high flows in the springtime
hindered pickup at some stations. Periphytometers at stations SC-1, CR-6, BC-1, BC-3, BC-4, and
BC-5 incubated from twenty-seven to twenty-nine days. Periphytometers that remained in the water
from forty-one to forty-three days included stations BC-2, CR-1, UT-1, LCC-1, CR-AT, CR-BT,
LCR-1, LCR-2, and CR-AH. Stations CR-7 and CR-BH were not collected until day 70. The dides
had good growths of agae on them and there were no signs of doughing; some herbivores were on a
few dides. The gtation UT-1 periphytometer was found dtting out of the water, and was not used for
chlorophyll a anadlysis. All of the stations were processed for diatom andyses. The rationae being that
those growths had reached and remained at “ carrying capacity,” and even though there was probably
herbivory, the dide scrapings and processing would include diatom frusiules in the herbivores and their
excretions on the gelainous mat of the dide. Additiondly, outlier tests showed that none of the Sations
were outliers. During the summer, periphytometers incubated for twenty to twenty-one days or
approximately three weeks.

At each gtation, dides were sdected randomly from the periphytometers - two dides for species
diversity measurement and two dides for chlorophyll measurements. One dide each for species
diversty andyss were placed in two separate bottles containing 1% gluterddehyde. One dide was
andyzed, the other dide was held in reserve for backup or duplicate andysis. In the same manner two
didesfor chlorophyll a measurements were placed in amber bottles and put on ice immediately. One
was andlyzed, the other held in reserve. EPA Region 4 chain-of-custody procedures werein placein
the field and the |aboratory (USEPA, 2002). Ten percent of the samples held in reserve were analyzed
for qudity control checks.

Slidesfor diatom anaysis were scrgped on both sides with arazor blade into areceptacle. The
scragped materid was placed in a Waring® blender, diluted with distilled water, and broken up into a
durry for placement on cover dips. Diatoms on cover dips were incinerated to free them of organic
matter and better expose the taxonomic markings on the frustules of cdlls. After incineration, they were
mounted in HYRAX®. Over 300 frusiules were identified and counted under a 1000X magnification
American Opticad microscope.
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Slides for chlorophyll anayses were scraped on both sides with arazor blade into a beaker.
Approximately 10 mL of 90% acetone solution was used in transferring the periphyton to the besker.
The periphyton/acetone mixture was then poured into a glass grinding tube and macerated for
approximately one minute with ateflon tipped tissue grinder. After grinding, the sample was trandferred
into a digposable 50 mL screw-cap centrifuge tube and the total volume adjusted to 25 mL with 90%
acetone. Samples were shaken vigoroudy and placed in the refrigerator at 4 °C to steep overnight. The
following day, samples were darified by filtering through a solvent resistant disposable syringe filter into
aclean 50 mL centrifuge tube. Corrected chlorophyll a in the periphyton samples was determined by
spectrophotometric method (EPA Method 446.0).

Periphyton cover was measured using the point-intercept approach recommended in the Rapid
Bioassessment Protocols (USEPA, 1999). For this measurement, emphasis was put on stream runs
with the exception that three gations in the riffle habitat were included in the summer study (CR-1, CR-
6, and CR-7).

At each station and habitat type, two transverse transects were selected randomly along a stretch of
stream. Each transect was divided into three equidistant sections. Within each section a point was
selected randomly for placement of aviewing box. The viewing box was a haf meter squared
plexiglass box with a 100-square grid. Growths within a square were included in the percent cover
measurement. In determination of periphyton percent cover, included were dgd filaments, chains,
tubes, stalks, and one widespread submerged moss, Fontinalis, because filamentous algee were
intertwined among its “lesflets” Also, its growths would contribute to the reduction of habitat space for
the endangered clams and fishes. Six views or percent measures were attempted at each habitat type
and station. When the water level was beyond knee deep or sediment clouds obscured the view, fewer
points or subsamples were attempted. When water was deeper in the pring at some points, 4-inch or
6-inch diameter tubes were used to measure percent cover. When they were used, four sequentia
views were made next to each other at each point to increase areaviewed. Use of the tubes was at
gations CR-6, LCC-1,and UT-1. These areas were much smaler, but were included in the anaysis. It
is believed that the counts were conservative throughout the study, and if anything, counts erred toward
smaller percentages. The periphyton growths were very heterogenous exhibiting a broad range of
cover a most stations (Appendix D, tables5 & 6). Coallections of soft periphyton aong the transects
were preserved in 1% glutera dehyde and identified to genus.

At three dites, CR-1, CR-6, and CR-7, periphyton samples were collected from natural substrate. At
each dte, three samples were collected from a known area of substrata at random pointsalong a
transect across the riffle area. Each sample was placed in aplastic container and put on ice until
returned to the laboratory for later analyses. Chlorophyll a concentration was determined by
spectrophotometric method following extraction in 90% acetone (EPA Method 446.0).

All statigtical analyses were conducted with the program STATISTICA® version 6 (Statsoft). Data
were, when gppropriate, transformed to fit the best normal distribution using the Shapiro-Wilkes test
for amdl sample numbers.

13



Physical

The quality of the physicd environ isamaor determinant of biological diversty. Habitat evauations,
when compared to reference Stes or Site specific control sites, identify degraded conditions and the
severity of such degradation. Streams in the Cahaba drainage required use of the High Gradient habitat
form (USEPA, 1999) since they drain moderate to high gradient landscapes. Naturd high gradient
streams have subsirates characterized by coarser sediment particles (i.e., grave or larger) or frequent
coarse particulate aggregations aong stream reaches. Parameters consdered as part of the habitat
evauation are: epifaunal substrate (available cover), embeddedness, sediment deposition, channel
dteration, frequency of riffles, bank stability, and riparian zone integrity.

Stream Geomor phology and Classification

Stream cross-sectional surveys, stream dopes, and Wolman “ pebble counts,” were conducted and
determined according to methods prescribed by Harrelson, et. a (1994), Rosgen (1996), Leopold,
(1994) and Wolman (1954) and according to the Ecologica Assessment Standard Operating
Procedures and Quality Assurance Manua (2002). Conventiond surveying equipment (e.g., Topcon®
total station) was used for the cross-sectiona profiles and to calculate the channdl dopes for the
Cahaba River watershed stations. Slopes were surveyed from the respective edges of water within the
river or creek (right or left bank from upstream to downstream) extending approximately 600-1200 ft.
depending on the line-of-sight at each station. Pebble counts were collected usng Wentworth size
classes according to Wolman (1954). Particles smaller than 2mm were described as either very
coarse, coarse, fine, or very fine sands, or “slt/clay” usng a texture-by-fee method and the aid of a
waterproof sand gauge. Representative riffles were sampled from bankfull to bankfull within the
channdl, perpendicular to flow, at nine of the saventeen study locations and an effort to collect a
minimum of 100 particles at each riffle was made. Each particle that was selected from the streambed
surface at each gte that was >2mm was messured with ametric ruler dong its median axis. A
combined cumulative percent plot was cdculated on alog,, scae to caculate the particle sze
distributions and median particle sizes or Dy, for each station (Appendix E). Each sample Stewas
classfied by stream type according to Rosgen (1994). Additiondly, an evauation as to which of the Six
stages of the channd evolution mode (CEM) occurred at each Site was made according to Simon
(1989).
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In situ Water Quality

| nstantaneous measurements of pH, dissolved oxygen, conductivity, and water temperature may identify
water quality conditions which may affect aquatic biota. In addition, such parameters may reved
exceedance(s) of state water quality standards relative to these parameters.

In situ water quaity measurements were made prior to biologicd sampling and the habitat evauation.
The fidd ingrument utilized, a Hydrolab Quanta®, was positioned just below the water surfacein an
undisturbed (upstream) area of the study station. Water quality data was recorded in the field record
book and included pertinent station information (Station number, dete, time, etc.). Fidd indruments
used for the in situ water quality measurements were cdibrated according to the manufacturer’s
ingtructions and USEPA Region 4, Standard Operating Procedures (USEPA, 2002).

Water Quality Sampling

Surface water samples were collected from the 17 Cahaba River and tributary stations listed in Table 2.
Sampling protocol followed SESD Standard Operating Procedures (USEPA, 2002) and/or Standard
Methods (APHA, 1995). Water quality samples were collected for nutrients, chlorophyll a, and alga
growth potentid tests (AGPT). Sample containers, preservatives and methods of andysis are given in
Appendix C, Table C1. The nutrient samples were preserved to pH less than 2 with 10% H,SO, at the
time of collection.

Chlorophyll samples werefiltered through GF/C glass fiber filters on Site. After filtration, the filters were
folded in haf, wrapped in duminum fail, labeled with station name, date, time, and volume filtered on
labeling tape and stored in awater-tight container on ice. Corrected chlorophyll a was determined using
the fluorometric procedure (EPA Method 445.0).

Ten dations were sampled for dga growth potentid and limiting nutrient tests. Grab samples were
collected in two liter autoclavable bottles. The AGPT samples were analyzed according to the
procedure described in The Selenastrum capricornutum Printz Algal Assay Bottle Test (Miller et
al., 1978).

All water samples were stored on ice at 4°C until returned to SESD laboratory for processing.
Handling, custody, and transport of samples followed guiddines described in the Ecologica
Assessment Laboratory Operations and Quality Assurance Manua (USEPA,2002).

Flow

During the study, estimates of stream flow were obtained from existing USGS stations or by means of
stream gaging by the field team. In-stream flow measurements were accomplished by use of a sandard
pygmy current meter and awading rod. Due to time congraints and the availability of USGS data,
stream velocity measurements by the field team were measured at the 0.6 foot depth location and
limited to quarter point locations adong the stream width. Stream depth and width were determined
with awading rod and cloth/sted engineers tape.
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QUALITY ASSURANCE/QUALITY CONTROL

Field and laboratory methods utilized on this project adhered to USEPA gpproved guidance and
methodology (USEPA, 2002). For QA/QC purposes, duplicate sampling was conducted at one of the
sampling gations.

STUDY RESULTS
Benthic macroinvertebrates

Asdiscussed in the EPA August 2001 study report, avalid ecoregiond reference site from a biological
perspective is not available for the Ridge and Valey ecoregion. Previoudy, station CR-1 was utilized
asagte control for the August 2001 studies. However, rains prior to sampling and evidence of
scouring prevented the use of CR-1 as a site control for the March/April 2002 studies. As aresult,
gation CR-AT, approximately 1.4 miles downsiream of CR-1 was utilized as a Ste control. An
examination of March/April 2002 metric results indicated CR-AT was a suitable site control. For
example, sation CR-AT had the highest number of taxa collected (36) and alarge number of pollution-
sengtive EPT taxa (15) were present.

Although benthic macroinvertebrate samples were collected during the July 2002 (summer) sampling,
extremely low water levels precluded the utility of sample analysis Snce comparability and
representativeness would be severdly affected.

Results of Rapid Bioassessments identified impairment of the benthic macroinvertebrate community a
three tributaries to the Cahaba River: the unnamed tributary (UT-1), Little Cahaba River (LCR-2) and
Buck Creek (BC-2). In addition, mainstem Cahaba River sations (CR-BT, CR-AH, CR-BH, CR-6
and CR-7), with the exception of CR-AT, exhibited some degree of impairment based on multimetric
andysis of the benthic macroinvertebrate data. A complete summary of metric results for benthic
macroinvertebrate data is presented in Table 3; habitat evauation scores are dso included in thistable,
Thefollowing benthic metrics, utilized during the 2001 study, were used for the 2002 studies:

* EPT Index - summation of the total number of taxa representing the Ephemeroptera (mayflies),
Plecoptera (stoneflies), and Trichoptera (caddisflies),

» Taxa Richness - total taxa collected from the Site,

* % EPT - percentage of the totd fauna, numericaly, represented by the generally pollution-sensitive
Ephemeroptera, Plecoptera, and Trichoptera,

* % Ephemeroptera - percentage of the total fauna, numericaly, represented by Ephemeroptera,

* Biotic Index (genus leve) - overal community pollution tolerance at a Ste; takes into account pollution
tolerance vadues for individua organisms and their abundance,
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* % Dominant Taxon - measures the dominance of the single most abundant taxa,

* Indicator Assemblage Index (1Al) - measures change in the relative abundance of tolerant and
intolerant organisms by contrasting numerical abundances of these organisms at the reference or Ste
control to the numerical abundances of other stations. 1Al is calculated asfollows:

Al =0.50 (%EPTb/ %EPTa + %CAa/ %Cab),

where:

0.50 = congtant

%EPTD = totd rdative abundances of EPT fauna at test Ste

%EPTa= totd rdative abundances of EPT fauna at Site control

%CAa = totd reative abundances of Chironomids and Anndids at Site control
%Cab = totd rdative abundances of Chironomids and Annelids at test Site.

Of these seven benthic metrics, Sx emerged as sendtive to stress and aided in identifying perturbation
relative to the benthic macroinvertebrate community: EPT Index, Taxa Richness, % EPT, %
Ephemeroptera, % Dominant Taxon, and the Indicator Assemblage Index (1Al).

The EPT Index ranged from 4 to 13 at the test Stes while the site control, CR-AT, had an EPT Index
of 15 (Table 3). The EPT Index decreases in response to increasing perturbation. The lowest EPT
Index values were found at UT-1 ( the unnamed tributary), BC-2 (Buck Creek), and Little Cahaba
River (LCR-2); EPT Index values at these three stations were 4, 4, and 6, respectively. The remaining
mainstem Cahaba River gtations had an EPT Index ranging from 7 to 11 (Table 3). Shades Creek
(SC-1) had an EPT Index of 13 which is quite smilar to that of CR-AT (15), the Site control.

The grestest Taxa Richness was seen at CR-AT; 36 taxa were collected from CR-AT. Four of the
sx Cahaba River maingem stations (CR-AT, CR-BT, CR-BH and CR-6) had Taxa Richness valuesin
the range of 31 to 36; aso within this range was Buck Creek station BC-4 (31). Taxa Richness
decreases in response to increasing perturbation. The lowest Taxa Richness valueswere at UT-1 (24)
and BC-2 (25). Similar Taxa Richness values ranging from 26 to 29 taxa were observed at LCC-1,
LCR-2, CR-AH, CR-7, SC-1 and BC-3.
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Table3. Summary of Metric and Habitat Evaluation Results, Cahaba River and associated

tributaries, March/April, 2002.

Station EPT Taxa | %EPT | %Ephem | BI %Dom | IAI %Chir& Hab* eval.
Index Tax Ann

LCC1 9 26 42 31 425 | 38 1.19 8.9 155
uT-1 4 24 41 2 615 | 28 0.72 20.72 149
CR-AT" | 15 36 55 39 530 |9 na 14.41 152
CR-ATa | 13 37 44 24 5.51 12 na 33.84 na
CR-BT?2 | 10 32 45 26 5.11 19 0.61 35.07 133
LCR-2 6 28 8 5 6.68 | 44 1.09 7.58 85
CR-AH® | 9 29 13 9 479 | 45 0.35 30.93 100
CR-BH 11 33 45 11 6.01 | 29 0.62 34.29 127
CR-6 7 31 30 9 547 | 26 1.78 476 136
CR-7 9 27 59 32 572 | 24 1.25 10.05 150
sc-1 13 27 58 47 483 | 23 2.04 474 169
BC-2 4 25 19 13 614 | 45 0.29 58.51 123
BC-3 10 29 24 20 558 | 62 1.33 6.47 118
BC-4 8 31 36 26 553 | 21 0.56 30.09 143

* used as site control in lieu of CR-1; 1.1" rain prior to spring sampling eliminated use of CR-1 as site control

! Indicator Assemblage Index -change in relative abundance of tolerant and intolerant organisms; Scoring criteria as

follows:

1Al >0.80
I1A1 0.65-0.80
I1A10.50 - 0.64
1Al <0.50

2same as CR-2 in EPA August 2001 study
3same as CR-5 in EPA August 2001 study

4 Habitat evaluation categories:

166-200 = optimal

113-153 = suboptimal

60-100 = margina
0-43 = poor

CR-ATa= duplicate sample

No impairment
Minimal impairment
Substantial impairment
Excessive impairment
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Results for the metric % EPT were highest at CR-7 (59), SC-1 (58), and CR-AT (55). High density of
the facultative Baetid mayflies (Ephemeroptera: Baetidae) and facultative Cheumatopsyche caddisflies
(Trichoptera) contributed 34 of the 59 %EPT at CR-7.

The metric %EPT decreases in response to increasing perturbation. Little Cahaba Creek (LCC-1), the
unnamed tributary (UT-1), and two mainstem Cahaba River stations (CR-BT and CR-BH) had %EPT
vauesin the range from 41 to 45 (Table 3). High densities of facultative benthic macroinvertebrates
affected the %EPT resultsat LCC-1, UT-1 and CR-BH. A high dengty of the facultative mayfly
Senonema (Ephemeroptera) contributed 29 of the 42%EPT at LCC-1. The facultative Hydropsychid
caddisflies (Trichoptera) contributed 39 of the 41%EPT at UT-1. Dengty of the facultative
Hydropsychid caddisflies (Trichoptera) contributed 31 of the 45%EPT at CR-BH.

A group of six gations, LCR-2, CR-AH, CR-6, and Buck Creek stations 2, 3, and 4, exhibited a
range of %EPT from 8to 36 (Table 3). The Little Cahaba River (LCR-2), atributary to the Cahaba
had the lowest %EPT (8) followed by CR-AH (13), amainstem Cahaba River station, and Buck
Creek station BC-2 (19).

Reaults for the metric % Ephemer optera (Table 3) reveledled Shades Creek (SC-1) as having the
greatest dengity of pollution-sensitive mayflies (47%) followed by the ste control, CR-AT (39%).
Abundance of pollution-sensitive mayflies decreases with increasing perturbation. Little Cahaba Creek
(LCC-1) and mainstem Cahaba River station CR-7 had 31 and 32 %Ephemeroptera, respectively.
The unnamed tributary (UT-1), Buck Creek (BC-2), Little Cahaba River (LCR-2), mainsem Cahaba
River stations CR-AH, CR-BH and CR-6 recorded the lowest ranges of %Ephemeroptera ranging
from 2 to 13. Mid-range observations of %Ephemeropterawere seen a CR-BT (26), BC-3 (20) and
BC-4 (26).

Thelowest % Dominant Taxon of 9 was recorded at the site control, CR-AT (Table 3). The metric
%Dominant Taxon increases with increasing perturbation. Vaues ranging from 19 to 29 %Dominant
Taxon were observed for CR-BT, CR-BH, CR-6, CR-7, SC-1 and BC-4. Elevated %Dominant
Taxon results were present at LCC-1 (38; Smulium), LCR-2 (44; Pleurocera), CR-AH (45;
Smulium), BC-2 (45; Naididae), and BC-3 (62; Pleurocera).

Thel Al contraststheratio of tolerant versus intolerant organisms (abundance) & the site control with
the test Sites. 1Al values gpproaching 1.0 indicates similar community balance. 1Al scores decrease
with increasing perturbation. Buck Creek station BC-2 had the lowest 1Al result (0.29) followed by
CR-AH (0.35), BC-4 (0.56), CR-BH (0.62), and UT-1 (0.72). 1Al results (Table 3) indicated SC-1,
CR-6, BC-3, CR-7 and LCC-1 were most similar to the site control, CR-AT.

Snail Density
Snails were most abundant in the middle reach of the study area. Specifically, stations CR-AH, CR-

BH and CR-6 had the greatest density with 1001, 581 and 721 individuads/m?. CR-1 had the lowest
snail density (32 individuads/n?). Snail density at CR-2, CR-AT, CR-7 and CR-11 was
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430, 387, 291 and 0 individuas/n?, respectively. Table 4 (below) provides snail densities observed
during the spring 2002 study.

Table4. Snail density (#/m?)

STATION DATE #nailsm?

CR-1 7/10/02 32
CR-AT 7/10/02 380
CR-BT 7/10/02 430

CR-AH 7/10/02 1001
CR-BH 7/09/02 581
CR-6 7/09/02 721
CR-7 7/09/02 201
CR-11 7/08/02 0

Habitat evaluation

Habitat evaluation scores in the “margina” category were observed at LCR-2 (85) and CR-AH (100).
Shades Creek, SC-1, had a habitat evaluation score in the “optimal” category. All other study stations
were in the “suboptimal” category based on habitat evaluation scores. BC-2 and BC-3 scored in the
low end of the “suboptimal” category. Sedimentation was amgjor factor affecting the habitat evauation
scores a dl stations with the exception of SC-1. Habitat scores are provided in Table 3.

Stream Geomor phology and Classification

The stream geomorphology and classification data from this study is summarized in Table 5 and
presented in more detall in Appendix E. Stream dopes at each of the nine gations surveyed ranged
from 0.01% at CR-BH to 0.81% at LCC-1, extending over distances ranging from approximately 600
to 1200 feet. The median particle Sze class or Dy, a each station ranged from a very coarse sand of
1-2 mm at stations CR-BH and CR-7 to bedrock (4096 mm) at station LCC-1. The percentage of
bed surface materia that was measured at each Site that was <2 mm (sands, silts and clays) ranged
from alow of 13.89% at station CR-1 to a high of 58.96% at CR-BH. Five of the nine stations were
classfied as C4 stream types according to the Rosgen classification of natural rivers (Rosgen, 1994).
The C4 dream type is adightly entrenched, meandering, gravel-dominated, riffle/pool channel with a
well developed floodplain with gentle gradients of less than 2%, display a high width to depth ratio and
are somewhat sinuous (Rosgen, 1996). One of the nine stations, CR-BH was classfied asa C5 stream
type which is amilar to a C4 but sand-dominated instead of gravel-dominated. Two of the Sations,
CR-6 and CR-7, were classified as F4 stream types. The F4 stream typeis Smilar to the C4 stream

type but is more deeply entrenched, and as aresult has typicaly abandoned its former floodplain
(Rosgen, 1996).
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The remaining station, LCC-1, was classified asB1c. The B1c stream type isamoderately entrenched
channd with channel dopes less than 2%, typically associated with bedrock or bedrock controlled
drainage ways, faults, folds and joints. Channel materids are dominated by bedrock but can dso
include boulders, cobble and sand (Rosgen, 1996). Stages of the CEM were identified at each of the
nine stations where stream geomorphological data was collected. Stages ranged from Class | at tation

LCC-1, indicating avery stable, premodified channd to ClassV a stations CR-AH, CR-1, CR-AT,
CR-BT and CR-BH, indicating a very unstable channel with bed aggradation, channd widening and
bank dumping.

Table5. Summary of Stream Geomor phology and Classification Results, Cahaba River and

associated tributaries, September, 2002.

Station | Date | Water Sope Median % Sands, Silts, Rosge | Smon
Surface Distance | Particle & Clays n CEM
Slope (ft.) Size(Dg) | Particles<2mm | Stream | Class
Type

CR-1 9/11/0 0.25% 599 20mm 13.89 C4 \Y
2

CR-AT | 9/11/0 0.13% 835 15 mm 29.73 C4 \Y
2

LCC-1 | 9/11/0 0.81% 611 5000 mm 17.54 Blc |
2

CR-BT | 9/11/0 0.24% 732 12 mm 39.64 C4 \Y
2

CR-AH | 9/10/0 0.07% 949 20mm 37.76 C4 \Y
2

CR-BH | 9/12/0 0.01% 1202 1 mm 58.96 C5 \Y
2

CR-6 9/09/0 0.02% 975 4mm 40.48 F4 v
2

CR-7 9/10/0 0.28% 835 2mm 50.00 F5 \Y}
2

SC-1 9/10/0 0.27% 729 37mm 2481 C4 11
2
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In situ Water Quality

Table 6 providesasummary of dl in situ water quality measurements made during the study periods.
In situ water quality measurements were taken prior to any stream activity; the measurements were
made just below the water’ s surface and were recorded in the field record.

Conductivity vaues for the spring 2002 sampling were lower than summer 2002 at dl stations. Lowest
conductivity was observed at Little Cahaba Creek, CR-1 and CR-AT; spring/summer 2002
conductivity values at these stations ranged from 143 to 242 umhos/cm (Table 6). Elevated
conductivity values were observed at the unnamed tributary (UT-1) for both the spring and summer
2002 sampling events; conductivity at UT-1 was 888 and 963 pmhos/cm for spring summer 2002,

respectively.

With the exception of Little Cahaba Creek and Shades Creek, all other tributaries to the Cahaba River
generdly exhibited higher conductivity values for the 2002 sampling than the mainstem Cahaba River
gations (Table 6). For example, Buck Creek, the unnamed tributary and the Little Cahaba River had
conductivity vaues ranging from 364 to 963 pmhos/cm in spring/summer 2002 while maingtem Cahaba
River gations had conductivity vaues ranging from 148 to 366 pmhos'cm (Table 6). In situ
spring/summer 2002 measurements of pH were fairly condstent a the Cahaba River mainstem gations
with the exception of summer 2002 measurements at CR-9 and CR-11 (Table 6); in situ pH
measurements at these stations ranged from 7.29 to 7.73. Elevated pH vaues of 8.34 and 8.93 were
observed in summer 2002 at CR-9 and CR-11, respectively.

No violations of water qudity standards for dissolved oxygen were observed at any study stations. It
should be noted that dissolved oxygen measurements represented instantaneous measurements at one
point in time; no did studies of dissolved oxygen were conducted as part of the spring/summer 2002
EPA studies. Lowest observed in situ dissolved oxygen measurements occurred at Buck Creek
gations BC-1 and BC-4 and Cahaba River mainstem station CR-7 during the summer 2002 sampling;
dissolved oxygen (mg/L) at BC-1 and BC-4 at thistime were 6.10 and 5.85, respectively while
dissolved oxygen at CR-7 was 6.15 mg/L. Little Cahaba River (LCR-2) exhibited lower dissolved
oxygen va ues than mainstem Cahaba River ations; dissolved oxygen vaues were 6.94 and 6.99,
respectively, during the spring and summer 2002 sampling events. Spring 2002 ranges for dissolved
oxygen at Cahaba River mainstem gations ranged from 7.72 to 10.24 mg/L. while the summer 2002
dissolved oxygen vaues ranged from 6.15 to 9.20 mg/L.

Flow

Flow datais presented in Tables 7 and 8 and includes both USGS stream flow (cfs) during the study
period and the in-stream flow measurements by the field team.
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Periphyton: Stream Runs

The filamentous dgae identified during the study included the green dgae Cladophora, Ulothrix,
Spirogyra, Mougeotia, Chaetophora, Stigeoclonium, and pseudoparenchyma tufts of probably
Cladophora; blue-green dgae Shizothirx, Rivularia, Anabaena, Cylindrosporum, and Microcoleus;
diatoms Cymbella, Melosira, Biddulphia, Fragilaria; and a stream moss, Fontinalis (Table D7).
Cladophora was predominant and widespread & most Sations in the springtime perssting into the
summer (Table D7). An examination of goring time periphytometer dides showed that green
filamentous a gae were present, but the growths were not obvious like those growing on natura
substrates.

Digribution of filamentous periphyton at sations generdly was heterogenous except at sation BC-2in
the spring where 100% cover was observed at each point measured (Appendix A, Figure 15; Tables
D5 and D.6). Mean percent cover ranged from 0.3% at station CR-6 in the summer to 100% at
gation BC-2 in the spring (Table D8). The median for al stations was 21.5% and the 25™ percentile,
10% (Appendix D, Figurel). Those stations with mean percent coverage equa to
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Table 6. In situ Water Quality Measurements, Cahaba River and associated tributaries,

March/April and July, 2002.

Station Date/Time pH Conductivity Dissolved oxygen Water
(umhos/cm) (mg/L) temperature (°C)
LCC-1 3/12/02 0915 7.60 143 n‘a 10.80
LCC-1 7/10/02 1110 7.91 201 7.62 29.63
uT-1 4/23/02 1035 7.78 888 9.09 17.58
UT-1 7/10/02 1100 7.84 963 7.62 24.39
CR-1 4/23/02 1315 7.65 148 9.85 18.79
CR-1 7/10/02 1205 7.73 164 7.98 25.73
CR-AT" 4/23/02 0847 7.47 163 8.97 15.76
CR-AT 7/10/02 0945 7.29 242 821 26.20
CR-BT* 4/23/02 1520 7.92 265 10.24 20.90
CR-BT* 7/10/02 1345 8.16 388 8.60 28.31
LCR-2 4/24/02 0830 7.41 364 6.94 17.36
LCR-2 7/10/02 1500 7.59 379 6.99 28.44
CR-AH? 4/24/02 1050 7.58 210 8.95 21.32
CR-AH? 7/10/02 0800 7.55 259 7.05 27.69
CR-BH 4/23/02 0805 7.52 223 7.78 19.83
CR-BH 7/09/02 1500 7.53 256 6.92 29.20
BC-1 4/22/02 1425 7.59 365 6.56 20.68
BC-1 7/09/02 1000 7.52 471 6.10 24.16
BC-2 4/22/02 1525 7.73 386 6.74 21.10
BC-2 7/09/02 1200 7.96 388 7.98 26.41
BC-3 4/22/02 1315 7.80 417 7.63 20.18
BC-3 7/09/02 1025 7.72 416 6.64 23.94
BC-4 4/22/02 1355 7.65 515 6.28 20.40
BC-4 7/09/02 1110 754 534 5.85 25.26
BC-5 4/22/02 1455 7.81 331 6.94 20.45
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Table6 . (continued) In situ Water Quality M easurements, Cahaba River and

associated tributaries, March/April and July, 2002.

Station Date/Time pH Conductivity Dissolved oxygen Water
(umhos/cm) (mg/L) temperature
(°C)
BC-5 7/09/02 7.81 391 7.30 25.08
CR-6 4/23/02 0930 7.55 246 8.15 19.88
CR-6 7/09/02 1325 7.62 366 7.06 27.95
CR-7 4/23/02 1330 7.73 278 8.59 20.87
CR-7 7/09/02 0825 7.66 344 6.15 26.83
CR-9 4/24/02 0910 7.63 225 7.72 20.78
CR-9 7/08/02 1625 8.34 252 9.00 30.72
CR-11 7/08/02 1435 8.93 255 9.24 30.01
SC-1 4/23/02 1530 8.20 242 10.46 20.42
SC-1 7/08/02 1730 8.07 276 8.58 28.40

25



Table7. USGSFlow data from April 22-24, 2002 and July 7-10, 2002

USGS gage Site cfs cfs cfs cfs cfs cfs

locale number 422 4/23 424 7/08 7/09 7/10

Trussville 02423130 22.0 21.0 19.0 1.20 .63 .70

Mountain 02423380 93.0 89.0 80.0 47.0 25.0 23.0

Brook

Cahaba 02423425 99.0 92.0 72.0 9.80 10.0 6.40

Heights

Hoover 02423496 94.0 93.0 74.0 12.0 18.0 22.0

Acton 02423500 95.0 96.0 79.0 26.0 33.0 32.0

Helena 02423555 200.0 194.0 172.0 52.0 54.0 54.0

Centreville 02424000 782.0 749.0 729.0 617.0 584.0 568.0
Table 8. Flow (cfs) from quarter pointsduring EPA studiesin March/April, 2002.

Stream Station cfs cfs cfs cfs

3/11 3/12 4122 4/23

Little Cahaba LCC-1 34.88

Creek

Unnamed UuT-1 1.53

tributary

Cahaba River CR-1 7.78

Cahaba River CR-BT 12.41

Little Cahaba 3.80

River

Cahaba River CR-AH 86.08

Cahaba River CR-BH 51.45

Buck Creek BC-3 6.28

Buck Creek BC-4 12.18

Buck Creek BC-2 46.08

Shades Creek SC-1 39.92
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or less than 10% included LCC-1, CR-BT, and CR-BH in the spring, and CR-1, UT-1, and CR-6 in
the summer (Table D9). Figure 1 data (Appendix D) was significantly skewed (alpha 0.05)
downward. A square root transformation of the data brought the skewness and kurtosis within

the apha 0.05 bounds moving the data more toward anorma curve digtribution (Appendix D, Figure
2). Conversion of the transformed data gives a 21.4% and 10.0% percent median and 25" percentile
respectively, very close or exactly the same as the median and 25" percentile of the raw data
(Appendix D, Figure 1).

Periphyton diatom mean diversity (d-bar) was not sgnificantly skewed and only dightly out of bounds
at apha 0.05 with respect to kurtosis. Transformations were applied to the data, but normality suffered
S0 we used the distribution of the untransformed data (Appendix D, Figure 3). Mean diversity ranged
from 1.179 at BC-2 in the summer to 4.229 at station UT-1 in the spring (Table D12). The median
was 3.174 and the 25" percentile was equal to or less than 1.997 d-bar (Appendix D, Figure D3).
Those gations equal to or less than 1.997 d-bar included CR-1, LCC-1, LCR-2, CR-7 in the spring,
and CR-1, CR-6, and BC-2 in the summer (Table D9). Stations UT-1 and BC-5 in the spring more
than doubled the 25" percentile d-bar of 1.997 (Table D12). Other stations encountered with high d-
bars, less than 4.000 and equal to or greater than 3.000, at least once during the study, included CR-
AT, CR-BT, LCR-2, CR-AH, CR-BH, CR-6, BC-1, BC-2, BC-4, SC-1, and UT-1.

During the spring study, periphyton chlorophyll a ranged from 5.0 mg/n? at Shades Creek (SC-1) to
67.9 mg/n? at Buck Creek (BC-5). The seven stations in the Cahaba River had an average chlorophyll
a vaue of 31.8 mg/n? with alow of 11.6 a Riverford Drive (CR-BH) and a high of 59.0 mg/n? below
Trussville (CR-BT). The corrected chlorophyll a concentrations and the number of daysthe
periphytometers were in place are given in Table D1.

Water Quality Sampling

The soring results for nutrients and chlorophyll a in the water column are given in Table C2. Nitrate
nitrogen was very high (26 mg/L) in the unnamed tributary (UT-1). In the Cahaba, nitrate ranged from
0.23 mg/L a CR-1, the most upstream station, to 3.8 mg/L at CR-BT, the first station downstream of
UT-1. Tota Kjeldahl Nitrogen (TKN) and ammonia (NH;N) were low at al stations except Buck
Creek a Helena (BC-2) where the TKN was 3.8 mg/L and the ammoniawas 3.4 mg/L.

Phosphorus concentrations ranged from below the detection limit of 0.025 mg/L at CR-1 (and five
other stations) to 0.91 mg/L at UT-1. The largest phosphorus concentration in the Cahaba was 0.24
mg/L a Bains Bridge (CR-6). The results of the dgd assay limiting nutrient tests are listed in Table CA4.
Phosphorus was the limiting nutrient at the upper gations, CR-1 to CR-BT, while nitrogen was limiting
from CR-AH (Cadwell Mill Road ) to CR-7 (Co. Rd. 52). At CR-9 (Hwy. 24) nitrogen and
phosphorus were co-limiting. No samples were collected &t CR-11 (US82 near Centreville) during the

Spring study.
The chlorophyll a concentrationsin the water column were generaly low. Vauesranged from 0.30 pug/L at

Shades Creek to 8.4 pg/L at Little Cahaba Creek off Camp Coleman Road (LCC-1). In the Cahaba, the
largest chlorophyll a concentration was 4.6 pg/L a CR-AH, Cadwell Mill Road (Table C2).
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Results of nutrients and chlorophyll a andyses from water samples collected during the July study are listed
in Table C3. Nitrate and phosphorus concentrations were generdly higher during the summer study than in
the spring. Nitrate at UT-1 was again very high at 27 mg/L. Thefirst Cahaba River station downsiream,
CR-BT, had a nitrate concentration of 5.9 mg/L. Further downstream at CR-AH, Cadwell Mill Road and
CR-BH, Riverford Drive, nitrate drops below 1.0 mg/L, but then increasesto 6.0 mg/L a CR-6 (Bains
Bridge). TKN and ammonia concentrations are low, with only one station, BC-2, having a TKN above
1.0mg/L.

Phosphorus values for the July 2002 study ranged from below the detection limit of 0.025 mg/L a CR-1
to 1.1 mg/L a Little Cahaba River (LCR-2). The highest phosphorus concentration of the Cahaba River
daionswas 0.96 mg/L a Bains Bridge. The limiting nutrient experiments show phosphorus to be limiting at
the upstream gation, CR-1, nitrogen limiting to algd growth in the middle reach(CR-AH, Cadwel Mill
Road to Bains Bridge, CR-6) and then phosphorus limiting further downstream at CR-11 (Table C4).

Chlorophyll a concentrations in the water column were for the most part higher during the summer study.
This was especidly true for the stations on the Cahaba from Cadwell Mill Road (CR-AH) downstream to
CR-11. Thevauesranged from 0.28 ng/L at CR-1to 13.8 ug/L a CR-9.

Untransformed tota phosphorus (TP) data had a median of 143 pg/L ranging from 12 to 960 pg/L
(Appendix C, Figure 4). Figure 4 data (Appendix C) shows that 75% of the measurementsin the system
were distributed toward lower concentrations of TP. To better fit anormal curve and correct for
skewness and kurtosis, the data were transformed using a square root transformation which moved the
skewness and kurtos's satistics within the apha 0.05 bounds and improved the normd distribution of the
data. Thetransformed datain Figure 5 (Appendix C) trandates to amedian of 225 pg/L and a 25"
percentile of 27 pg/L of TP. Stationswithin the 27 pg/L percentile include CR-1, CR-AT, LCC-1, BC-3,
and SC-1 in the spring, and CR-1, LCC-1, BC-3, and SC-1 in the summer (Table D9).

Untransformed tota nitrogen (TN) had a median of 1260 pg/L with arange of 230 to 21,094 pg/L
(Appendix C, Figure 6). Total nitrogen also was skewed and anatural log transformation corrected for
skewness and kurtosis (Appendix C, Figure 7). The median of 7.1389 and 25" percentile of 6.3630in
Figure 7 convertsto 1260 pg/L TN and 580 pg/L TN; the same as the untransformed data. Those stations
inthe TN 25" percentile were CR-1, CR-AT, LCC-1, and SC-1 in the spring, and CR-AT, LCC-1, and
CR-BH in the summer (Table D9).

Stations CR-1 and LCC-1 were in the lower quartile for at least one of the seasons with respect to
percent cover, d-bar, TP, and TN. Background station CR-1 which had a minimum mean percent cover
of 8.3% aso exhibited greater values of 23.2% in the spring and 21.8% &t the rifflesin the summer (Table
D8).

Those gationsin the lower TP quartile had TP vaues ranging from 12 to 27 ug/L and percent periphyton
coverage ranging from 0.8 to 38% (Table D9; Table D10). Likewise, those sationsin the lower TN
quartile ranged from 230 to 580 pg/L TN with arange in percent cover from 0.8 to 38% (Table D9 ;
Table D11).
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DISCUSSION

Higtoricaly, one would expect in the Cahaba tributaries and mainstem a periphytic community of
predominantly diatom communities with d-bars equa to or less than 2.0 and little or no filamentous agee.
Mean divergty (d-bar) isavery sensitive index reflecting community changes to small nutrient increases
(Raschke 1993). Huston (1979) and Bdlock et a. (1976) point out that diatoms are very senditive to
enrichment because of differencesin growth rates under different concentrations rather than pollution
tolerance. Increased phosphorusin reatively stable oligotrophic systems with low d-bars equal to or less
than 2.0 resultsin some populations decreasing and others increasing because of their inate ability to adapt
or utilize anew source. Peaks of production promote opportunistic migrants, which create high diversity
while the resources last (Tilman, 1977; Kilham & Kilham, 1978; Washington, 1984; and Raschke, 1993).
If the nutrient input continues unabated, then diversity will seek new d-bar levels of 3, 4 or greater.
Apparently, thisiswhat is happening to the periphyton and especidly the diatom community of the Cahaba
watershed. Excessive nitrogen and phosphorus inputs from point and non-point sources have not only
driven the d-bar up in al orders of streams, but it has enabled the excessive and widespread growths of
filamentous periphyton which have impaired uses of the Cahaba system. In this Situation, more diversity is
not good. A good example of thisis station UT-1; UT-1 adjacent to LCC-1, had adiversity of 4.2. In
contrast, stations CR-1 and LCC-1, both in the vicinity of UT-1, had d-barslessthan 2.0 (Table D9).
Station BC-5, located on Buck Creek, aso had adiversity of greater than 4.0. Both stations (UT-1 and
BC-5) are the recipients of high amounts of nutrients emanating from anthropogenic sources upstream. The
cause for concern is not the presence of filamentous agae or other aquatic plants like mosses, but
excessve growths over space and time contributing to impairment of designated uses. Generdly, results
and obsarvations from this study confirm that filamentous periphytic growths are a predominant fegture of
the Cahaba system. One alga, Cladophora, is very prevaent, sometimes covering 100% of an areaand
developing strands severd feet long (TablesD7 & D8; Appendix A, Figure15). In the summer, the blue-
green dga Shizothrix, and adiatom Melosira (Table D7) accompanied it. Study personnel noted that
Cladophora and Fontinalis were very obvious residents of the streambed.

Fontinalis is an aguatic moss without a vascular system and no true roots, thereforeit, like agae, absorbs
nutrients from the water column. It isawidespread genus that can entirely cover a streambed and in some
cases extend out two meters from its substrate. |ts leaves are home for avariety of insectsand dlgee. In
generd, speciesin this genus occur in clean water, but the same species can live in concrete ditches
recelving rice paddy effluent or on subgtrates of enriched streams (Communication from Glime 2002).
Cladophora can be found associated with Fontinalis in polluted waters (Arendt 1981).

Spatid heterogeneity varied tremendoudy at stations (Tables D5 & D6) where points along one transect
could range from 1% to 100% cover. The same pattern of periphytic aereal coverage existed on the few
riffles measured. At several points aong transects there was zero percent periphyton cover, with rocks or
cobble appearing smooth. While these gaps in coverage were observed, it was not apparent that their
occurrence provided sufficient habitat of suitable character, location, and timeframe necessary to meet
crucid requirementsin the life cycles of the federdly protected fish and mollusks. However, there are
times, as dluded to earlier, that dga coverage may be 100%. At thesetimes, a possibility exists that
extensve dgd coverage may pose a concern to fish and mollusk life cycle processes. Dr. Paul Hartfield
(U.S. Fish and Wildlife Service), in aspecia report (2002), indicates that:
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0 “dthough the physica effects of nutrification and alga growth on mussdls has not been directly addressed
in the literature, field observations by Service biologists indicate a direct relationship between dense
filamentous algal growth and lack of mussdl recruitment in streams and |oss of mussdl species. Recent
gudies on early muss life higtory indicate that heavy filamentous algd growth promoted by nutrification
may physcaly disupt mussdl/fish interactions and/or juvenile mussel survivd. In hatcheries filamentous
agae reduces mussd juvenile surviva by reducing flow, increasing sedimentation, and by deleterious
effects on the unicdlular dga community on which the mussdls feed.™

In persona communication (2002), Hartfield indicates that among al field maacol ogists he contacted,
there was a clear consensus of opinion that the occurrence of excessve attached aga growth closdy
correlaes with decline and disgppearance of musse populations. In addition to the effects on mussals
discussed here, the data strongly suggests that periphyton growths aso affect other uses like recrestion,
aesthetics, and even fishing(Table D8; Appendix A, Figure 15).

In addition to the periphytic growths, another finding that trandates to impacts to aquetic fauna (fish and
benthic invertebrates) of the Cahaba River is the excessive sedimentation that has taken place in the
Birmingham area. EPA spring/summer 2002 studies of the biology and water quality of the Cahaba River
and associated tributaries, as defined by areach from 1-59 near Trussvilleto US 82 near Centreville,
reveded findings quite smilar to those conducted by Onorata et. a (1998). Onorato et d. studied
ichthyofauna assemblages of the Cahaba within asmilar sudy areato that utilized by EPA in 2002. In
these studies, Onorato et d. attribute negative impacts to the ichthyofaunato the extensive urban
development occurring in the watershed in the last two decades. Using remote sensing classification and
GI'S techniques, we performed change andysis focusing on the MRLC “disturbed” land use class as
opposed to the “undisturbed” class for 1983, 1990, and 1998 (Appendix G1). The “disturbed” land use
classincludes land uses such asresdential, commercid, indudtria, transportation and bare ground. The
“undisturbed” land use class is basically forested lands (deciduous, mixed, and evergreen) and grasdands.
This GIS analyss revedls aremarkable increase in the “disturbed” class after 1990. For example, the
percentage of the Cahaba watershed “ disturbed” increased from 8.8% in 1990 to 38.7% in 1998. Wang
et d. 1996 found that when urbanization exceeds 10%, the Index of Biotic Integrity scores were
consgtently very low. In addition, habitat was adversely affected.

Consgtent with the EPA 2002 findings, Onorata et d 1998 found that the upper watershed (St. Clair
County and northeastern Jefferson County) was affected primarily by sedimentation of non-point source
origins while the middle reach of the Cahaba (within the urbanized Birmingham area) was affected not only
by non-point sources (sediments and nutrients) but also by multiple point sources primarily originating from
multiple wastewater trestment facilities. The most downstream Cahaba River gation in the Onorato et d.
dudies, UAB-15 (over 8 miles downstream from direct impacts of Birmingham), exhibited improved
ichthyofaunal assemblages. A smilar finding was observed in both the 2001 and 2002 EPA studies where
biologica and/or water quality results yielded marked improvements a CR-11 near Centreville (over 24
miles downgtream from direct impacts of Birmingham).

Recent studies of the ichthyofauna assemblages of the Cahaba River (O’ Neil 2002) found that their
Altadena site, two miles downstream from the Cadwell Mill Road crossing and in the heart of the heavily
developed part of the watershed, ranked “poor” based on the Index of Biotic Integrity (I1BI) score. The
report by O’ Nell (2002) was conducted under contract to EPA, Region 4 and stands as an addendum to

30



thisreport (Appendix F). Other investigators have documented biologica and/or water quality
degradation attributable to the intensve and extensive development of the Cahaba watershed in the
Birmingham area (EPA 1995, 1997; Howell et al. 1982; Pierson et a. 1989; Davenport 1996; Onorato et
a. 1998; Onorato et d. 2000). Recent studies of the historical changes in fish communities (Onorato et
a. 2000) attribute the decline, and in some cases extirpation, of pollution-intolerant fish species such asthe
Alabamashiner (Cyprinella callistia), the coa darter (Percina brevicauda), the tricolor shiner
(Cyprinella trichoristia), the Cahaba shiner (Notropis cahabae), the gold-line darter (Percina
aurolineata), the blue shiner (Cyprinella caerulea), and the green-breast darter (Etheostoma jordani)
to the extensive urbanization and resultant water quality and habitat degradation that has occurred over the
last two decades. All of these fish species are affected by siltation and sedimentation (persona
communication, Dr. Scott Mettee). Because of excessve sedimentation, habitat evaluation scoresin the
middle reach were affected and fell into the suboptima to margind range. Quite apparent is the filling of
crevices or gpaces between the natura rock substrates by sediments thus affecting both fish and benthic
macroinvertebrates. A photograph taken during the sediment characterization studies provides a good
example of this (Appendix E, Figure 24). The Alabama shiner and the tricolor shiner are crevice spawners
(Onorato, et. a, 2000) thusthefilling of the crevices in between the rocks or cobble directly impact these
fish. In addition to impacts to the fish fauna, thefilling of these crevices aso impacts the principle fish food,
the benthic invertebrates (personal communication, Dr. Robert Angus; Onorato et a. 2002). Two species
of concern because of their endangered status, the gold-line darter and the Cahaba shiner, were only
collected in recent fish collections (O’ Neil 2002) from the lower portion of our study area. The Cahaba
shiner was only collected a Centreville (US 82) while the gold-line darter was collected at Centreville (US
82), Riverbend (CR 26), and Piper Bridge (CR 24). Past studies by Howell et a. (1982) reported that
gltation and pollution associated with wastewater trestment facilities were reponsible for the eimination of
these two species from the Cahaba River at CR 52. In contrast to the decline in intolerant fish species,
recent studies (Onorato et a. 1998; O’ Nell 2002) also document an increase in tolerant species such as
the slverdtripe shiner (Notropis gtilbius), blacktail shiner (Cyprinella venusta), and riffle minnow
(Phenacobius catostomus).

With the heavy development of the Cahaba River watershed in the last decade, nutrient enrichment
originating from both point and non-point sourcesis dso avaid concern. This enrichment, along with the
previoudy raised concerns with periphytic growth and excessive sedimentation, has contributed to the
declinein the overal ecologica hedth of the Cahaba system.

The Trussville area condtitutes the upper Cahaba portion of the spring/summer 2002 EPA studies.
Although not as heavily developed as the middle or Birmingham area of the watershed, sedimentation
originating from non-point sourcesis gpparent. Stations least impacted were CR-1, CR-AT and LCC-1.
Data from periphyton studies indicate that CR-1 and LCC-1 are in the lower quartile for at least one of the
seasons with respect to percent cover, d-bar, TP, and TN (Table D9). Both CR-1 and LCC-1 are
located upstream of the city of Trussville. LCC-1 islocated on a second order stream, Little Cahaba
Creek, while CR-1, located on the Cahaba River at CR 132, isathird order stream. An unnamed
tributary, where station UT-1 islocated, joins with the Little Cahaba Creek (downstream of LCC-1) near
Camp Coleman and represents a potential source of enrichment for the Cahaba River. UT-1 receives high
amounts of nutrients from the discharge of Gold Kist Corporation, a poultry processing facility. Little
Cahaba Creek enters the Cahaba River upstream of station CR-BT. Station CR-BT is aso downstream of
the Trussville WWTP.
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Like the periphyton, benthic macroinvertebrate communities above the Trussville area appeared to be in
better ecologica hedth than other Cahaba River stations. For example, CR-AT and LCC-1 had good
representation of the generdly pollution-sengitive EPT fauna (Ephemeroptera, Plecoptera, and
Trichoptera). Almost haf of the benthic macroinvertebrate fauna at these stations was comprised of EPT
fauna. In addition, Shades Creek, at the lower end of our study areaand prior to its confluence with the
Cahaba River, aso gppeared to have good ecologica health; EPT fauna comprised over hdf of the
organisms collected at the Shades Creek gtation (SC-1). One common shared characterigtic of the
Cahaba watershed above Trussville and the Shades Creek station was better habitat quality as indicated
by the habitat evaduation scores. Cahaba River stations above Trussville and Shades Creek station SC-1
were characterized by a benthic macroinvertebrate assemblage composed of from 30 to 50% mayflies. A
noticeable finding reveded in the spring 2002 benthic macroinvertebrate sudies was that the mayflies
(Ephemeroptera) appeared to be the most affected by anthropogenic pollution.

Similar to the periphyton and benthic macroinvertebrate community informeation for the upstream most
sudy stations, CR-1, CR-AT and LCC-1, the Wolman pebble count information that was collected to
characterize the bed surface materia at each of these sitesyielded median particle Szes or a Ds, of 20
(coarse grave), 15 (medium gravel) and 5000 (bedrock) mm, respectively. The Dy, for SC-1
downstream was 37mm, avery coarse gravel. These four Stesdl yielded the largest median particle Szes
and the lowest percentages of sands, silts and clays (particles < 2mm) of the nine stations in the Cahaba
River watershed where bed surface materiad was sampled (Table5). The percentages of sands, sltsand
claysat CR-1, CR-AT, LCC-1 and SC-1 were 13.9, 29.7, 17.5 and 24.8, respectively.

Comparatively, in the assessment of water quaity conditions in the Chattooga Watershed (EPA 1999),
generdly, smdl cobble to smal boulder-sized particles (Dg, of 75-300 mm) were predominately
associated with upper valley reference (least-impacted) reachesin the Blue Ridge physiographic province
(Wharton 1978) where stream segments typically produced optimal habitat assessment scores and more
robust EPT indices (15-18, mean = 16). Very coarse sand to small cobbles (Dg, of 2-80mm) were
predominately associated with the more sediment-laden, impacted, lower valley reaches found in the Blue
Ridge and Upper Piedmont provinces where stream segments produced suboptimal to margina to poor
habitat assessment scores and less robust EPT indices (9-15, mean = 12). The percentages of sands, silts
and clays <2 mm in the reference reaches of the Blue Ridge ranged from 9-19%, with amean of 11%
whereas the sediment impaired, lower valey reaches contained sands, silts and clays ranging from 13 to 54
%, with amean of 26%. Comparatively, the Cahaba River Sations that were sampled for particle sizes
contained coarse sand to bedrock-sized particles (Dg, of 1-5000 mm) and stream segments that produced
habitat assessment scores from optima to suboptima to margind with EPT indices ranging from 7-15,
mean =11. The percentages of sands, slts and clays <2 mm at the Cahaba River stations ranged from 14
to 59%, with amean of 35% (Table5).

The amount of sediment that moves into a stream network from hilldopes, other land surfaces, or is eroded
by fluvid systems can vary greetly among watersheds because of the numerous factors involved in
erosional processes (Beschta 1996). These factors include climate (precipitation and temperature
regimes), topography (terrain steepness, aspect), vegetation (type and density), soils (particle sizes and
erodability), and geology (characterigtics of parent material and bedrock). In addition, human
perturbations and management practices that affect watersheds and stream systems can grestly augment
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natura rates of erosion and sediment yield (Beschta 1996). These factors should be considered when
contrasting the sediment information above regarding the Cahaba and Chattooga River watersheds.

Degraded habitat is of concern below Trussville (CR-BT), the heavily urbanized middle reach of the
CahabaRiver, the Little Cahaba River and Buck Creek. Station CR-BT is located downstream of the
Trussville WWTP and the confluence of Little Cahaba Creek. Obvious nutrient enrichment isreveded in
water chemigtry resultsfor CR-BT; nitrate nitrogen concentration was 3.8 mg/L & CR-BT in spring 2002
and 5.9 mg/L in summer 2002 . Asaluded to earlier, Little Cahaba Creek received wastewater from the
Gold Kist Corporation via the unnamed tributary. Station UT-1, located on this unnamed tributary to Little
Cahaba Creek, had a poor macroinvertebrate community; the taxa of pollution-sensitive EPT faunaat UT-
1 (4) wasthe lowest of dl study stations. As discussed earlier, this station was aso characterized by
elevated nitrate nitrogen levels in both the spring (26 mg/L) and summer of 2002 (27 mg/L).

At CR-BT, we begin to see a shift to a smaler median particle sze of medium gravel (Dg, = 12 mm) from
the coarser gravel and bedrock found at stations CR-1, CR-AT and LCC-1, respectively (Table 5). The
only exception to the shift to smaler median particle szesin the mainstem of the Cahaba from upstream to
downstream occurs at station CR-AH (D5, = 20 mm). One possible explanation for the larger median
particle Sze at this station could be the presence of alow-head concrete dam immediately upstream of the
gte at the Caldwel Mill Road bridge (see photo, Figure 14, Appendix E). A sgnificant incressein the
percentage of sands, silts and clays also occurs from less than 30% at the three stations above Trussville to
approximately 40% at CR-BT (Table5). Lenat et.a. (1979) summarized the effects of sediment on
benthic macroinvertebrates into two categories. 1. With smal amounts of sediment, densty and standing
gtock of the benthos may be decreased due to reduction of interstitiad habitat, although structure and
gpecies richness may not change. 2. Greater sediment amounts that drastically change substrate type (i.e.,
from cobble-grave to sand-silt) will change the number and type of taxa, thus atering community structure
and species diversity, but often with increasing densities. Similar to what Lenat describes above, this study
observed a community shift a stations CR-BT, CR-AH, and CR-BH associated with the addition of
greater amounts of sediments. For example, the habitat score for CR-BT was suboptimal (133) and an
increase in the percentage of tolerant chironomids and annelids to 35% aso occurred (Table 3). This
community structure and species diversity shift was dso evident at CR-AH and CR-BH downstream,
where the percentage of chironomids and annelids increased above 30% (31% and 34%, respectively)
and the percentage of sands, silts and clays remained eevated (38% and 59%, respectively) compared to
the stations upstream. An increase in work on the basic ecology of organism-substrate relationships
confirmed the genera conclusion that coarser particles (gravel, pebbles, cobbles) are preferred by EPT
(the mogt preferred and available fish-food organisms), whereas fine-particle substrates (sand, silt) are
inhabited by chironomid larvae and other burrowing forms that often are not readily available to foraging
fish (Erman and Erman 1984; Minshall 1984). These are the conclusions most often reached by
investigators studying the effects of sediment from anthropogenic sources, which dmost invariably increase
fine particle accumulations and alter the mix of invertebrate taxa (Waters, 1995).

Another tributary to the Cahaba River, Little Cahaba River, was sampled below the US 411 WWTP at
the US 411 crossing. Thistributary enters Lake Purdy and after exiting Lake Purdy joins the Cahaba
River gpproximately 2 miles upsiream of the US 280 crossing of the Cahaba River. The Little Cahaba
River gation (LCR-2) had a depauperate benthic community and poor habitat quality. The field team
observed an opagque/blue-gray water color at LCR-2 often characteristic of wastewater influence. The
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area defined by the confluence of the Cahaba and the Little Cahaba Rivers, dong with Cahaba River
gations CR-AH, CR-BH, CR-6 and CR-7, liein the heart of the heavily developed portion of the
watershed study area. Multiple point sources and non-point sources originating from
commercid/residentia development within this area of the watershed have contributed to the water qudity
and biologica imparment indicated by the EPA 2002 studies.

The Cahaba River gations in the heavily urbanized middle reach (CR-AH, CR-BH and CR-6) had
mayflies comprising 13% or less of the benthic macroinvertebrate collections. Likewise, tributaries where
impairment was indicated (unnamed tributary UT-1, Little Cahaba River and Buck Creek) also exhibited
low mayfly dengity. In fact, the unnamed tributary (UT-1) and the Little Cahaba River had only 2% and
5% mayfly dengty, respectively. In regard to nutrient inputs, periphytic growths in this middle resch of the
Cahaba have given rise to large populations of grazers such as the net-spinning caddisflies
(Hydropsychidae) and snails (Gastropoda). Normally filterers/collectors, Hydropsychid caddisflies dso
will graze on periphyton (Brigham, €. d, 1982). Snails were the mgor source of herbivory at sation CR-
AH where asnal populaion averaging over 1000 individuds/n? resided. Grazing can be the major factor
controlling accumulation of benthic agae (Jacoby1985, 1987; Lamberti et d., 1987; McCormick and
Stevenson, 1989). If enrichment occurs, grazing can offset or lessen increase in biomass. Snall densities
of 40 to 80 per square meter are considered intermediate (Borchardt, 1996). Periphytic growths were
common in the riffle/runs of CR-AH and evidence of herbivory by the resdent snail population was noted
by thefield team. Another grazer, the blackfly larvae S mulium (Diptera) was the predominant organism
a CR-AH comprising 45% of thetotd individuas. This phenomenon follows the generdized community
response to organic waste described in Klein (1962) where decreased competition and increased food
supply resultsin a shift from mayflies (Baetidae) to blackflies (Smulium). Three point sources are located
upstream of gation CR-AH: Hoover-Inverness WWTP, Birmingham Riverview WWTP, and Liberty
Park WWTP.

Further downstream of CR-AH, heavy sediment deposition was still afactor affecting habitat qudity. Both
gations CR-BH and CR-6 exhibited low habitat evaluation scoresin the suboptimal category due to
sediment related factors, unstable banks, and lack of vegetative cover. Mayflieswere dtill affected in this
reach and facultative net-spinning caddisflies (Hydropsychidae) and snails were abundant in response to
food supply availability. Grazers, such asthe snails, are known to increase in the immediate area of
enrichment in response to increased autotrophic production (Welch, 1992). Increased abundance of net-
spinning caddisflies, as obsarved at CR-BH, CR-6, and CR-7, is congstent with the shift in fauna from
Smulium (predominant et CR-AH) to facultative Hydropsychid caddisflies as described by Klein (1962).
In addition, snails were abundant at both CR-BH and CR-6 and evidence of grazing was apparent on
natura rock subgtratesin therifflelruns. Station CR-6 is gpproximately 2.5 miles downstream of the
Cahaba River WWTP. Elevated nitrate nitrogen (6.0 mg/L) was reported in the summer 2002 water
chemigtry results for CR-6.

It has been demondtrated that fine sediment (<6.5 mm) in spawning gravels suffocates trout eggs and
reduces macroinvertebrate populations (Bjornn and Reiser, 1991; Cordone and Kelly, 1961; Hall and
Lantz, 1969). Sediment <6.5 mm above 40% levels can diminate atrout fishery as well as many
macroinvertebrate species (Everest and Harr, 1982). Sediment levels for particle Szes <6.5mm based on
Wolman pebble counts were observed below 20% at stations CR-1 and LCC-1, below 30% at SC-1,
and below 35% at CR-AT. Sediment levels for particle sizes <6.5 mm based on Wolman pebble counts
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were observed above 40% at stations CR-BT and CR-AH, above 50% at stations CR-6 and CR-7, and
above 60% at gation CR-BH. Additiondly, CR-BH had the smallest median particle Sze or Dy, of 1mm
(coarse sand) and the highest percentage of sands, silts and clays (59%) aswell as the flattest water
surface dope (0.01%) of the nine stations sampled (Table 5).

Buck Creek, another mgjor tributary to the Cahaba River, enters the Cahaba approximately six miles
downstream of station CR-6. Buck Creek has multiple point source wastewater discharges. Wastewater
treatment plants a Alabaster, Pelham, and Helena discharge to Buck Creek while wastewater treatment
fecilities for North Shelby County and Oak Mountain State Park discharge to Cahaba Valey and Peavine
Creeks, tributariesto Buck Creek. In addition to these point sources, the Buck Creek watershed is
heavily developed (commercid and resdentid) thus affording a high potentia for non-point source
pollution. Impervious surfaces are a prominent feature in the Buck Creek watershed thus enhancing runoff
during storm events. The most current land cover information (1998) for the Buck Creek watershed from
just below the intersection of SR 119 and US 31 to Helenareved s that over 63% of the total acreageisin
the class“ disturbed” (Appendix G2). Because of dl these factors, the ecologica health of Buck Creek has
been compromised. A station was selected on Buck Creek (BC-3) above most point sources and the
more intensively developed area; this station (BC-3) was below the 251 percentile value of 27 pg/L total
phosphorusin both the spring and summer 2002 sampling events. 1n addition, BC-3 supported adiverse
EPT fauna (10 taxa). All other Buck Creek stations wereimpaired. Station BC-2 in Helena represents
the most down gradient stream station on Buck Creek; BC-2 is gpproximately two miles from the
confluence with the Cahaba River and less than 0.25 miles downstream of the Hdena WWTP. Effects of
multi ple wastes sources, both point and non-point, are reflected in the spring and summer 2002 water
chemistry andyses for BC-2. For example, Tota Kjeldahl Nitrogen at BC-2 was 3.8 mg/L in spring 2002
and 1.0 mg/L in summer 2002 which represents the highest of dl study stations. Ammonia nitrogen a BC-
2 inthe spring of 2002 was 3.4 mg/L; ammonia nitrogen & this level givesrise to a concern for anmonia
toxicity to aquatic organisms (fish and invertebrates). In addition to the obvious water quality concerns,
BC-2 isaso degraded from abiological standpoint. 1n response to obvious nutrient enrichment,
filamentous alga coverage a BC-2 in pring 2002 was 100% at each point measured. Long strands of
Cladophora were prevdent at thistime (Appendix A, Figure 15). In regard to the benthic
macroinvertebrate community of BC-2, only four pollution-sengitive EPT taxa were collected. On the
other hand, pollution-tolerant worms (Oligochaeta) were overly abundant (45% of tota organisms) at BC-
2. Staion BC-2 was dso the most dissimilar in the abundance ratio of tolerant and intolerant organisms as
compared to the Ste specific control a station CR-AT. Impairment was also noted at BC-5 whichiis
gpproximately 0.5 miles upstream of BC-2. BC-5 is gpproximately one half mile downstream of Cahaba
Valey Creek (has 2 WWTP discharges) and approximately one mile downstream of the Pelham WWTP.
Station BC-5 was not wadeabl e therefore benthic macroinvertebrates were not sampled. However, as
mentioned previoudy, periphyton mean diversity (d bar) was eevated at BC-5 in probable response to
nutrient enrichment from both point and non-point sources.

Cahaba River gation CR-7, approximately three miles downstream of the confluence of Buck Creek, is
nutrient enriched based on water chemistry andyses. Nutrient enrichment at CR-7 hasresulted ina
periphyton biomass of 200 mg/n? which exceeds a vaue of 150 mg/n? suggested as alevel below which
an aesthetic quality use will probably not be gppreciably degraded by filamentous dgae or its effects
(though not supported as athreshold of protection for water quality and benthic habitat) (EPA, 2000). As
aresult of thisincreased food availability, grazers such as Pleurocera snails (Gastropoda), Bagtid mayflies

35



(Baetidae), and Cheumatopsyche caddisflies (Hydropsychidae) comprise over 64% of the total benthic
macroinvertebrate fauna. These three pecies of invertebrates are considered facultative in regard to
pollution tolerance. Even though these facultative EPT taxa were numerically abundant, diversity of EPT
taxawaslow. Only nine EPT taxa were collected from CR-7. Thisis consgtent with the low EPT Index
observed a other Cahaba River stations within the heavily developed middle reach of our study area. The
increase in numerical abundance of mayflies noted at CR-7 is attributable to the abundance of the
facultative Baetid mayfliesthat are predominant &t this station. Moderate to heavy sedimentation was
indicated by the habitat evauation process. Embeddedness was approaching 50%; as mentioned earlier in
the text, the filling of the spaces or crevices of the natural substrates is detrimental to both fish and benthic
invertebrates. The Wolman pebble count information collected at CR-7 confirmed the heavy
sedimentation that was also indicated by the habitat evauation process. The Dy, at CR-7 was avery
coarse sand of 2 mm, and similar to the embeddedness, the percentage of sands, silts and clays measured
at this ste was 50% (Table 5).

As mentioned earlier in the text, studies by EPA in 2001 and others have documented improvementsin
water quality and/or biology in the lower reaches of the Cahaba River below Helena. EPA (2001)
documented both an improved benthic macroinvertebrate community and decreased nutrient/chlorophyll a
concentrations at station CR-11 near Centreville at US 82. Biologica data (benthic macroinvertebrates
and periphyton) are not available for stations CR-9 (Piper Bridge) or CR-11 in 2002 but nutrient anays's
(specificdly, nitrate and phosphorus) indicates lower concentrations of nitrogen and phosphorus at these
dations than was observed from stations within the heavily developed middle reach of the Cahaba. A
possible explanation to improvementsin stream water quality and biology may be attributable to the
increased flow in the lower reach of the Cahaba. From Helena (below station CR-7) to Centreville (US
82), twenty perennid tributaries enter the Cahaba River. A dramétic increase in the flow is evident by
contrasting USGS gage data from Helena and Centreville during the spring and summer study periods.
For example, flows at the USGS gage at Helena during the three days of the spring 2002 study averaged
188 cfs while the USGS gage at Centreville during the same period averaged 753 cfs. During the three
days of the summer 2002 study, average flow at the Helena gage was 53 cfs while the average flow at the
Centreville gage was 589 cfs.

From anationa perspective two nutrients, phosphorus and nitrogen, usudly limit aguatic plant growth
(EPA, 2000). EPA (2002) recommends for various reasonsthat TP and TN be used in developing
criteriato control growth of agae and macrophytes.  Ambient nutrient concentrations of 8 pg/L tota
phosphorus and 500-700 pg/L tota nitrogen may aready be saturating for algd growth. (Borchardt,
1996). During the 2002 Cahaba studies, nitrates above this level were seen from CR-BT to CR-9 during
the spring study, and both phosphorus and nitrate above these level's during the summer study.

Benthic dgal biomass does not dways relate to nutrient levels. There are severa necessary conditions
which must be satisfied before nutrients become a factor causing nuisance levels of dga growth in streams.
These conditions include suitable subgtrate, light, temperature, and water velocity (Nordin, 1985). A
suitable substrate is one which has reatively high surface area such as gravel and cobble as opposed to
mud or sand which are poor adgd subgrates. Light can be growth limiting. If there isinsufficient light due to
riparian shading or turbidity, nutrient enrichment will have little or no effect on growth.
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In enriched streams, higher biomass communities often develop in runs and pools and are usudly
dominated by filamentous green dgae (Biggs, 1996). The highest risk of algd accumulation would be a
moderate velocities (10-50 crm/s). At high stream velocity (greater than 50 cm/s) risk of accumulation is
lower because of scouring and high rate of export (doughing) which can offsat high rate of growth. Cycles
of doughing and accrua can be found in streams that have a moderate frequency of flood disturbances.
Time available for benthic algd accrud and nutrient supply influence the frequency and duration of benthic
agd proliferation in streams (Biggs, 2000). The accumulation of biomass generaly occurs during extended
periods of flow stability between floods.

Both naturd and artificid substrates are useful in monitoring periphyton and assessing waterbody
conditions (Stevenson and Bahls, 1999). Algae in streams tend to be very paichy in ther distribution as
demonstrated in our periphyton percent coverage measurements. Artificiad substrates are often used
because of thisin Stu heterogenaty, particularly in upstream/down-stream work where samplers can be
placed in smilar physica conditions thereby reducing the effects of variables such as shading and current
velocity. Mogt investigators agree that periphytic distom community development on artificial subgirates
reflect the naturd diatom community quite closdy. However, dga biomassis generdly lower on atificid
substrates with green and blue greens often under represented possibly due to short incubation time, two
weeks (Weitzd, 1979; Nordin, 1985). Most monitoring groups prefer sampling algal biomass growing on
natural substrates to improve ecologica applicability of information and to reduce fied time (Stevenson
and Bahls, 1999).

Aesthetic impairment due to aga biomassis difficult to quantify, but usualy is associated with filamentous
aga forms (Dodds and Welch, 2000). A biomass range of 100 to 150 mg/n chlorophyll a may represent
acriticd levd for aesthetic nuisance, below this level filamentous coverage is less than 20 percent (Welch
et d, 1988). Seasona mean and maximum chlorophyll a may be most relevant to those concerned with
contralling stream eutrophication. Dodds defined nuisance levels of benthic agd chlorophyll a as mean
values exceeding 100 mg/n? and a maximum vaue exceeding 150 mg/n? (Dodds et d., 1997). During the
2002 Cahaba studies, the periphyton chlorophyll a collected from the periphytometers ranged from 5
mg/n? at Shades Creek during the spring to 95 mg/n? at the unnamed tributary (UT-1) during the summer.
Natural substrate samples were aso collected at three stations (CR-1, CR-6, and CR-7) during the
summer study. CR-6 and CR-7 both had maximum chlorophyll a concentrations above the 150 mg/n?
maximum value suggested to be protective of aesthetic uses and CR-7 had amean concentration of 200
mg/n?, well above the 100 mg/m? mean value suggested to be protective of aesthetic uses.

Because of the limited sampling conducted in 2002, the frequency distribution agpproach (EPA, 2000;
EPA, 1997) was used. The 25" percentile was sdlected as an upper limit to begin the process of setting
guiddines for the Cahaba River Basin. Background TP was a minimum of 12 pug/L (Table D9) ranging to
27 pg/L a the 25" percentile. Total nitrogen ranged from aminimum of 230 pg/L a station LCC-1to
580 pg/L at the 25" percentile (Table D.9). Based on these studies, AGPT results show that phosphorus
or nitrogen or both are limiting in the Cahaba system. TN: TP ratios equd to or less than 10 usudly
indicate, by weight, nitrogen limitation. Nitrogen in nitrogen-limited weters is usudly the limiting plant
growth nutrient because of an excess of phosphorusin the sysem. Conversdly, a TN: TP ratio by weight
of equd to or greater than 20 is accepted as P-limitation (EPA, 2000). Using the maximum
concentrations of 580 and 27 pg/L for TN and TP respectively a the 25" percentile equatesto a TN:TP
ratio (580/27) of 21.5, which is consdered P-limiting (EPA Guiddines). At what we consder the site
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control stations, CR-1 and LCC-1, concentrations of 12.0 to 12.5 pg/L TP and 230 to 240 pg/L TN,
would produce TN:TP ratios ranging from 18.4 to 20.0 indicating a tendency toward phosphorus
limitation. The AGPT data confirm that CR-1 is P-limited (Table D12). No AGPT dataare available for
LCC-1. Anexamination of the system reveal's a broad range of mean percent cover ranging from 0.3% to
100% (Table D8) with a 25 percentile of 10% cover (Appendix D, Figures 1 & 2). Stations CR-1 and
LCC-1, which arein the lower TP 25" percentile, also were less than 10% periphyton cover except in the
spring when CR-1 had a mean of 23% periphyton cover (Table D10).

EPA (2000) in the “Nutrient Criteria Technica Guidance Manua for Streams’ presents the following
helpful guidance in setting guideines for the Cahaba system. The tendency for Cladophora to begin
dominating the periphyton has been observed a TP concentrations of 10 to 20 pg/L. This generd range
was selected by the Clark Fork Tri-State Council to limit maximum biomass levels. Percent coverage by
filamentous forms was less than 20 %, but increased in biomass and noticesbly affected aesthetic quality.
A provisond guideline of a maximum 40% coverage of filamentous forms was proposed for New Zedand
streams to protect contact recreation. Stevenson (2001) reports that Cladophora growths are limited
from sgnificant accrua below TP concentrations of 18 pug/L. and nuisance growths (>40% cover) generdly
do not occur at TP concentrations below 36 pg/L.

The 12 to 27 pg/L TP and the 230 to 580 pug/L TN are agood starting point for reducing excessive plant
growthsin the Cahaba system. Those stations within these ranges contained mean percent periphyton
coverage ranging from 0.8 to 38 % (TablesD8 & D9). In our professiona opinion, the lower values of 12
Mg/l and 230 pg/L of TP and TN respectively as a monthly mean should minimize exceedances of high
biomass and over 40% coverage. Although we do not have winter data, we believe it would be prudent to
apply these monthly means year around because of the mild wintersin the lower Temperate Zone and the
ability of Fontinalis and many gdatinous filamentous agae to thrive in cold waters. These lower levels
would reduce excess phosphorus and nitrogen driving the system to phosphorus limitation, and alowing
the non-filamentous diatoms to predominate a diversity levels of 3.0 or less d-bar while maintaining
periphyton chlorophyll a biomass below the 100 mg/n? nuisance level observed by Dodds et al. 1997.
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APPENDIX A :

Photos of selected sampling locations
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Station UT-1: Upstream
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Figure3

Station UT-1; Downstream

Figure4

Upstream

Station CR-1
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Figure5

Station CR-1: Downstream

Figure 6

Station CR-AT:  Upstream



A

Station CR-AT: Downstream

Station CR-BT: Upstream

Figure 7
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Station CR-BT: Downstream

Station LCR-2: Upstream

Figure9

Figure 10
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Station LCR-2: Downstream

Station CR-AH: Upstream

Figure 11

Figure 12
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Station CR-BH: Upstream

Station BC-2: Upstream

Figure 13

Figure 14
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Station BC-2: Downstream

Station CR-6: Upstream

Figure 15

Figure 16
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Figure 17

Station CR-6: Downstream

Figure 18

Station CR-7: Upstream



Figure 19

Station CR-7: Downstream

Figure 20

Station CR-9: Upstream
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Station CR-9: Downstream

Station CR-11: Upstream

Figure 21

Figure 22

56



Station CR-11; Downstream

Figure 23
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APPENDIX B:

Benthic Macroinvertebrate Collections
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organism

LCC-

uT-

CR-AT

CR-AT&

CR-BT

LCR-2

CR-AH

CR-BH

CR-6

CR-7

BC-2

BC-3

BC-4

Chironomidae

Ablabesmyia

Brillia

Bryophaeocladius

Cardiocladius

Chironomidae

Chironomus

Conchapelopia

Corynoneura

Cricotopus

22

17

Cryptochironomus

Diamesa

Dicrotendipes

Eukiefferiella

13

Hayesomyia

Hydrobaenus

Meropelopia

Nanocladius

Orthocladius

26

Parakiefferiela

Parametriocnemus

Paratanytarsus

Paratendipes




organism

LCC-

uT-

CR-AT

CR-AT&

CR-BT

LCR-2

CR-AH

CR-BH

CR-6

CR-7

BC-2

BC-3

BC-4

Polypedilum

11

15

27

36

Potthastia

Procladius

Rheocricotopus

Rheotanytarsus

24

40

Stempellinella

Stenochironomus

Stictochironomus

Synorthocladius

Tanytarsus

Thienemanniella

Tvetenia

Xenochironomus

Trichoptera

Ceraclea

Cheumatopsyche

15

16

21

61

49

10

18

Chimarra

Dolophiloides

Hydropsyche

13

Hydropsychidae

17

Hydroptila

Micrasema

Polycentropus
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organism LCC- UT- CR-AT CR- CR-BT LCR-2 CR-AH CR-BH CR-6 CR-7 SC-1 BC-2 BC-3 BC-4
1 1 ATa*

Triaenodes 2 1 2

Trichoptera unid. 2

Plecoptera

Acroneuria 1

Amphinemura 1

Eccoptura 1

Isoperla

Perlesta 16 3 3 2 1 6

Perlidae

Taeniopteryx 1

Ephemeroptera

Baetidae 1 4 23 13 12 1 17 6 40 19 24 3 44

Caenis 1

Ephemerella 7 2 1

Eurylophella 20 12 3 4 7

Heptageniidae 2 2

Isonychia 2 15 15 19 4 2 1 39 4 4

Serratella 1 12

Stenacron 1 11 1 9 1 3 15 1 1 4

Stenonema 82 8 5 24 1 11 3 6 6 23 26 4

Timpanoga 1

Odonata

Argia 6 6 4 2 8 6 5 1 2 3
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organism

LCC-

uT-

CR-AT

CR-
ATa*

CR-BT

LCR-2

CR-AH

CR-BH

CR-6

CR-7

BC-2

BC-3

BC-4

Basiaeschna

Boyeria

Calopteryx

Enallagma

15

12

17

11

Erpetogomphus

Gomphidae

Gomphus

Libellula

Libellulidee

Macromia

Perithemis

Lepidoptera

Pyraidae

Megaloptera

Corydalus

Hemiptera

Dasycorixa

Rhagovelia

Coleoptera

Ancyronyx

Cyphon

Dubiraphia

Elmidae
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organism

LCC-

uT-

CR-AT

CR-
ATa*

CR-BT

LCR-2

CR-AH

CR-BH

CR-6

CR-7

BC-2

BC-3

BC-4

Helichus

Macronychus

Microcylloepus

Optioservus

Peltodytes

Psephenus

Stenelmis

10

Crustacea

Asdllus

16

Astacidae

55

Crangonyx

Hyallela

Lirceus

16

Oligochaeta

Dero

Limnodrilus

Lumbriculidae

Naididae

Tubificidee

Pelecypoda

Corbicula

Musculium
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organism

LCC-

uT-

CR-AT

CR-
ATa*

CR-BT

LCR-2

CR-AH

CR-BH

CR-6

CR-7

BC-2

BC-3

BC-4

Gastropoda

Amnicola

Campeloma

18

Elimia

19

Leptoxis

26

Physella

Planorbula

Pleurocera

13

88

10

60

41

49

26

124

45

Diptera

Antocha

Chdlifera

Limonia

Muscidae

Palpomyia

Parydra

Simuliidae

Simulium

107

88

15

Tipula

Tot Organisms

281

193

222

197

211

198

194

210

231

199

211

188

201

216

Tot Taxa

26

24

35

37

31

28

29

32

31

26

26

24

28

30

" duplicate QA sample
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TABLE C1. CAHABA RIVER STUDY
ANALYTICAL REQUIREMENTS

TOTAL DETECTION BOTTLE/ HOLDING
PARAMETER STATIONS SAMPLES/QC LABORATORY METHOD LIMIT PRESERVATIVE TIME
CHLOROPHYLL A 18 20 EAB EPA 445.0 0.1 ug/L 500 mL/ Filter&. Freeze 24d
CHLOROPHYLL A (periphyton) 18 20 EAB EPA 446.0 0.2 mg/m2 Glass Sl/l,g;f Amber 28d
18 20 ASB TP 365.1 0.025 mg/L 1Liter 28d
NUTRIENTS (TP,TKN, NH3, TKN 351.2 0.1 mg/L IH2504
NO2+NO?3) NH3 350.1 0.05 mg/L Cool £c
NOX 353.2 0.05 mg/L
AGPT 10 10 EAB EPA-600/9-78- 2L Nalgene/
018 Cool £C
10 10 ASB TP 365.1 0.02 mg/L 500 mL 28d
AGPT-NUTRIENTS TKN 351.2 0.1 mg/L /H2504
NH3 350.1 0.05 mg/L Cool ¢
NOX 353.2 0.05 mg/L
EAB/ Glass Slide/
PERIPHYTON ID 18 20
CONTRACT Glutaraldehyde

*

Nutrient methods in Methods for Chemical Analysis of Water and Wastes (EPA-600/4-79-020)
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Table C2. Nutrients and Chlorophyll Results
Cababa River - April, 2002

Station NH;-N NO,+NO;-N TKN TN TPhos corrChla
ID Site/Location (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (uglL)
CR1 CR at Jefferson Co Rd 132 0.05U 0.23 0.07 0.30 0.025U 0.57
CR-AT [CRat Trussville (US11) 0.05U 0.25 0.07 0.32 0.025U 0.65
uTl Unnamed Tributary off Camp Coleman 0.14 26 1.10 27.10 0.93 25
LCC1 |Little Cahaba Creek off Camp Coleman 0.05U 0.55 0.24 0.79 0.025U 8.4
CR-BT [CR below Trussville (CR 10) 0.05U 3.8 0.33 4.13 0.20 1.0
LCR2 [Little CahabaRiver at U411 0.056 1.0 0.26 1.26 0.30 0.43
CR-AH [CR at Caldwell Mill RD 0.05U 0.66 0.26 0.92 0.23 4.6
CR-BH | CR a Riverford Drive 0.05U 0.46 0.25 0.71 0.11 21
CR6 CR at Bains Bridge 0.05U 12 0.33 1.53 0.24 1.0
BCl Buck Creek at CR52 0.05U 24 0.36 2.76 0.34 0.74
BC2 BC at CR261 (Helena) 34 0.88 3.80 4.68 0.63 13
BC3 BC at CR44/1st Ave 0.05U 0.88 0.09 0.97 0.025U 0.74
BC3D 0.05U 0.88 0.11 0.99 0.025U
BC4 BC at Keystone Rd 0.05U 4.4 0.30 4.70 0.65 0.51
BC5 |BC at Rolling Mill (Helena) 0.05U 1.0 0.31 1.31 0.14 0.94
CR7 CR at Shelby Co Rd 52 0.086 13 0.34 1.64 0.22 0.58
SC1 Shades Creek at CR12/Grey Hill Rd 0.05U 0.18 0.15 0.33 0.025U 0.30
CR9 Bibb Co Hwy 24 0.05U 0.57 0.15 0.72 0.05 14

U - Material was analyzed for but not detected. The number is the minimum quantitation limit.




Table C3. Nutrients and Chlorophyll Results
CahabaRiver - July, 2002

Station NH4-N NO,+NO;-N TKN TN TPhos corrChla
ID Site/L ocation (mg/L) (mg/L) (mg/L) (mgl) | (mglL) (ugll)
CR1 CR at Jefferson Co Rd 132 0.05U 0.23 0.12 0.35 0.025U 0.28
CR-AT |CRat Trussville (US11) 0.068 0.076 0.16 0.236 0.030 0.87
UT1l Unnamed Tributary off Camp Coleman Rd 0.05U 27 0.92 27.92 0.55 11.4
LCC1 |Little Cahaba Creek off Camp Coleman 0.05U 0.05U 0.18 0.230 0.025U 18
CR-BT | CR below Trussville (CR 10) 0.05U 5.9 0.39 6.29 0.26 0.82
LCR2 Little Cahaba River at US411 0.05U 4.2 0.37 4.6 11 0.38
CR-AH [CR at Caldwell Mill RD 0.05U 0.80 0.27 1.07 0.31 10.8
CR-BH | CR at Riverford Drive 0.05U 0.31 0.26 0.57 0.12 25
CR6 CR at BainsBridge 0.058 6.0 0.48 6.48 0.96 13
BC1 Buck Creek at CR52 0.088 3.7 0.43 413 0.57 0.42
BC2 BC at CR261 (Helena) 0.88 17 1.10 2.80 0.51 17
BC3 BC at CR44/1st Ave 0.05U 0.66 0.097 0.757 0.026 0.62
BC3D |BC at CR44/1st Ave 0.05U 0.65 0.085 0.735 0.025U 0.58
BC4 BC at Keystone Rd 0.098 6.0 0.47 6.47 0.93 0.60
BC5 |BC a Rolling Mill (Helena) 0.05U 17 0.22 1.92 0.40 0.49
CR7 CR at Shelby Co Rd 52 0.087 2.6 0.35 2.95 0.44 1.3
SC1 Shades Creek at CR12/Easter Valley Rd 0.05U 0.16 0.19 0.350 0.027 0.88
CR9 Bibb Co Hwy 24 0.05U 0.66 054 1.20 0.12 13.8
CR11 US 82 near Centreville 005U 045 028 0730 0070 116

U - Material was analyzed for but not detected. The number is the minimum quantitation limit.
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Table C4. Algal Gowh Potenti al

Test - Limting Nutrient Results

Cahaba River, AL 2002
Station AGPT TN TP AGPT TN TP
I D S| TE/ LOCATI ON SPRI NG ratio SUMWER ratio
CR-1 Cahaba River at Jefferson Co Rd 132 P 9.9 P 14.0
ur-1 Unnaned Tributary off Canp Col eman Rd P 29.1 50. 8
CR- BT CR bel ow Trussville (CR10) P 20.7 24.2
CR- AH CR at Caldwell MII Rd N 4.0 N 3.5
CR- BH CR at Riverford Dr 6.5 N 4.8
CR-6 CR at Bains Bridge N 6.4 6.8
BC- 2 Buck Creek at CR261 (Hel ena) 7.4 5.5
BC- 3 BC at CR44/1st Ave P 38.9 29.2
BC- 5 BC at Rolling MIIl (Helena) P 9.4 4.8
CR- 7 CR at Shel by Co Rd 52 N 7.5 6.7
SC 1 Shades Oreek at CR12/Easter Valley Rd 11.0 P 13.0
CR-9 CR at Bibb Co Hw 24 N+P 14. 4 10.0
CR-11 US 82 near Centreville P 10.4

P - Phosphorus linited
N - Ntrogen Linited
N+P - N trogen and Phosphorus Co-linited
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Figime 5. Distritntion of Square Foot Travwfiomned TP (agdL) Data,
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Figure 6. Digtribution of TN (ug/L), Cahaba River, AL., 2002
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Figure 7. Digtribution of Natural Log TN (ug/L), Cahaba River, AL., 2002
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APPENDIX D:

Periphyton
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Table D1. Periphyton Chlorophyll a Results
Cahaba River - Spring 2002

Station Days corr CHLA
ID Site/Location in place (mg/m?) Remarks
CR-1 CR at Jefferson Co Rd 132 41 20.8
CR-AT CR at Trussville (US11) 41 47.8
UT-1 Unnamed Tributary off Camp Coleman Rd Periphytometer grounded
LCC-1 Little Cahaba Creek off Camp Coleman 41 15.7
CR-BT CR below Trussville (CR 10) 41 59.0
LCR-2 Little Cahaba River at US411 41 334
CR-AH CR at Caldwell Mill RD 41 26.2
CR-BH CR at Riverford Drive 70 11.6
CR-6 CR a Bains Bridge 28 36.4
BC-1 Buck Creek at CR52 29 28.1
BC-2 BC at CR261 (Helena) 43 65.9
BC-3 BC at CR44/1st Ave 29 42.9
BC-4 BC at Keystone Rd 29 53.4
BC-5 BC at Ralling Mill (Helena) 29 67.9
CR-7 CR at Shelby Co Rd 52 70 20.7
SC-1 Shades Creek at CR12/Grey Hill Rd 27 5.0




Table D2. Periphyton Chlorophyll a Results

Cahaba River - Summer 2002

Station Days corr CHLA
ID Site/L ocation in place (mg/n?) Remarks
CR-1 Cahaba River at Jefferson Co Rd 132 21 37
CR-AT CR a Trussville (USL1) 21 21
UT-1 Unnamed Tributary off Camp Coleman Rd 21 95
CR-BT CR below Trussville (CR 10) Periphytometer missing
CR-AH CR a Cddwdl Mill RD 20 37
CR-BH CR a Riverford Drive 21 13
CR-6 CR a BainsBridge 21 20
BC-2 Buck Creek at CR261 (Helena) 21 66
CR-7 CR a Shelby Co Rd 52 20 31
CR-7 CR a Shelby Co Rd 52 20 75 2" periphytometer
SC-1 Shades Creek at CR12/Grey Hill Rd 20 45
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Table D3. Periphyton Chlorophyll - Natural Substrate
Cahaba River - Summer 2002

Station corr CHLA
ID Site/Location (mg/n)
CR-1A CahabaRiver at Jefferson Co Rd 132 41
CR-1B | CahabaRiver at Jefferson Co Rd 132 27
CR-1C | CahabaRiver at Jefferson Co Rd 132 11
CR-6A CR a BansBridge 17
CR-6B CR & BainsBridge 170
CR-6C CR a Bains Bridge 110
CR-7A CR at Shelby Co Rd 52 210
CR-7B CR at Shelby Co Rd 52 230
CR-7C | CRat Shelby Co Rd 52 160
Table D4. Periphyton Chlorophyll a (mg/m?)
Natural Substrate
Natural Substrate

Station Avg Max Range

CR-1 26.3 41 11-41

CR-6 99 170 17-170

CR-7 200 230 160-230
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Table D5. Periphyton Percent Coverage
Cahaba River - Spring 2002

Count / Percent Coverage
Date Station 1 2 3 4 5 6 SUm | Aveage | Abundance
Apr24 | CR-1 Run 24 52 0 40 0 116 23 Common
Apr24 | CR-AT | Run 0 24 | 42 0 8 36 110 18 Common
Apr24 | UT-1 Run 15 18 | 28 | 57 | 27 | 100 | 215.3 36 Abundant
Apr24 | LCC-1 | Run 0 0 0 0 0 4 4 1 Rare
Apr24 | CR-BT | Run 0 24 0 0 16 | 12 52 9 Common
Apr24 | CR- Run 36 56 36 | 33| 42 | 52 255 43 Abundant
AH
Apr23 | CR- Run 0 0 0 54 | 4 0 58 10 Common
BH
Mar 11 | CR-6 Run 88 84 2 70 | 96 | 92 432 72 Dominant
Apr25 | BC-2 Run 100 | 100 | 100 | 100 | 100 | 100 | 600 100 Dominant
Apr25 | BC-3 Run 70 32 40 | 35| 30 207 41 Abundant
Apr24 | CR-7 Run 18 28 14 60 20 Common
Apr25 | CR-4 Run 20 10 43 | 72 | 05 1455 29 Common
Mar 12 | SC-1 Run 34 36 70 35 Abundant

Estimated Abundance: Rare (<5%), Common ( 5-30%), Abundant (30-70%), Dominant (>70%)
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Table D6. Periphyton Percent Coverage

Cahaba River - Summer 2002

Count / Percent Coverage

Date Station 1 2 3 4 5 6 Sum Average | Abundance
Ju10 | CR-1 Run 14 8 4 12 | 6 6 50 8 Common
Ju10 | CR-1 Riffle 40 8 15 8 | 24| 36 131 22 Common
Jul 10 | CR-AT | Run 8 26 34 17 Common
Jul 10 uT-1 Run 0 0 0 0 0 8 8 1 Rare

Jul 10 | CR-BT | Run 10 15 30 | 24| 22 101 20 Common
Jul'9 CR- Run 15 0 20 | 48 | 18| 16 117 20 Common

AH

dul 9 CR-6 Run 1 0 0 1 0 Rare
Jul'9 CR-6 Riffle 32 16 | 12 3 | 22| 22 107 18 Common
Jul 9 BC-2 Run 68 60 5| 42 175 44 Abundant
Jul 8 CR-7 Run 48 53 14 115 38 Abundant
Jul 8 CR-7 | Riffle %A 10 [ 100| 30| 5| 92 331 55 Abundant
Jul 8 SC-1 Run 18 20 0 0 | 12| 90 140 23 Common

Estimated Abundance: Rare (<5%), Common ( 5-30%), Abundant (30-70%), Dominant (>70%)
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Table D7. Cahaba River, AL ., Soft Filamentous Algae Collected during Percent Cover M easurement, 2002

STATION DATE DIVISON GENUS
SCL 312102 GREEN Cladophora
BC2 412502 GREEN Cladophora
BC3 4/25/02 NONE Moss, Fontindlis
BC4 4125/02 GREEN Cladophora
CR7 4124102 GREEN Cladophora
CR6 3/11/02 GREEN Cladophora
CR6 424102 GREEN Cladophora
CRBH 4123102 GREEN Cladophora
CRAH 4123102 GREEN Cladophora
CRBT 412402 GREEN Cladophora& Ulothrix
CRAT 4124102 GREEN Cladophora
CRAT 4124102 DIATOM Cymbella
LCCL 4124102 GREEN Cladophora
Ut 4124102 GREEN Cladophora
CR1 4124002 GREEN Mougeotia& Spirogyra
CRL 4124102 DIATOM Méelosra
CL 718102 GREEN Cladophora
DIATOM Biddulphia& Melosira
BLUE GREEN Schizothrix
BC2 7/8/02 GREEN Cladophora
DIATOM Melosra& Fragjilaria
BLUE GREEN Schizothrix
CR7 7/9/02 GREEN Cladophora
DIATOM Biddulphia, Cymbella& Melosira
BLUE GREEN Shizothrix & Rivularia
CR6 7/9/02 GREEN Cladophora, Stigeoclonium & Ulathrix
DIATOM Melosira, Biddulphia& Fragilaria
BLUE GREEN Shizothrix & Anabaena
CRBH 719102 GREEN Cladophora, Chaetophora & Ulathrix
DIATOM Melosira& Cymbella
BLUE GREEN Schizothrix, Rivularia & Anabaena
CRAH 7/9/02 GREEN Cladophora
DIATOM Melosra
BLUE GREEN Schizothrix
CRBT 7/10/02 GREEN Spirogyra& Cladophora
DIATOM Melogra
BLUE GREEN Schizothrix & Anabagna
CRAT 7/10/02 GREEN Pseudoparenchyma
BLUE GREEN Cylindrosporum, Rivularia& Schizathrix
UTl 7/10/02 GREEN Stigeoclonium, pseudoparenchyma, Cladophora& Ulothrix
DIATOM Melosra
BLUE GREEN Microcaleus, Rivularia& Shizothrix
CRL 7110102 GREEN Cladophora& Spirogyra
DIATOM Melosira& Cymbella
BLUE GREEN Rivulaia& Shizothrix
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Table D8. Summary Statistics, Percent Cover, Cahaba River AL ., 2002

Sdion Seasn Hebitat N Ve Minimum Maximum
(R Spring Run 5 82 0 52
(Rl Spring Riffle 0
(Rl Summer Run b 83 4 14
(Rl Summer Riffle [ 218 8 4
CRAT Spring Run 6 183 0 I
CRAT Spring Riffle 0
CRAT Summey Run 2 170 8 2
CRAT Summer Riffle 0
UTL Spring Run [ %0 2 100
Ut Spring Fiffle 0
Ut Summer Run 6 13 0 8
Ul Summey Riffle 0
Lo Spring Run 5 08 0 4
LOCL Spring Fiffle 0
Locl Summer Run 0
LOCL Summer Riffle 0
CRBT Spring Run 5 104 0 %
CRBT Spring iffle 0
CRBT Summer Run 5 22 10 30
CRBT Summer Riffle 0
CRAH Spring Run 6 Q5 3 56
CRAH Spring Riffle 0
CRAH Summer Run § 195 0 48
CRAH Summer Riffle 0
CRBH Spring Run 6 97 0 5
CRBH Spring Riffle 0
CRBH Simmer Run 5 A8 8 40
CRBH Summer Riffle 0
o) Spring Run 6 120 2 9%
6 Spring Fiffle 0
(6 Summer Run 3 03 0 1
(R Summey Riffle b 178 3 3
B2 Spring Run § 1000 100 100
B2 Spring Fiffle 0
B2 Summer Run 4 238 5 68
B2 Summer Riffle 0
B33 Spring Run 5 414 30 10
B3 Spring Fiffle 0
B33 Summer Run 0
B3 Summer Riffle 0
B4 Spring Run 5 02 1 1A
B4 Spring Riffle 0
B4 Summer Run 0
Bo Summer Riffle 0
o3 Spring Run 3 20 1 28
[0 Spring Riffle 0
R Simmer Run 3 33 14 5
% Summer Riffle § 52 5 100
X1 Spring Run 2 350 34 36
g1 Spring Fiffle 0
X1 Summer Run b 35 0 90
Xl Summey Riffle 0
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Table D9. Stationsin the Lower 25" Per centile
Cahaba River, AL ., 2002

Station Season Vaiable
Mean % Cover
LCC1 Spring 0.8
CRBH Spring 9.7
CR1 Summer 8.3
UT1 Summer 1.3
CR6 Summer 0.3
d-bar
CR1 Spring 1.761
LCC1 Sping 1.5
LCR2 Spring 1.907
CR7 Spring 1.825
CR1 Summer 1.997
CRG6 Summer 1.789
BC2 Summer 1.179
TPin ug/L
CR1 Spring 12.5
CRAT Spring 12.5
LCC1 Sping 12.5
BC3 Spring 12.5
SC1 Spring 12.5
CR1 Summer 12
LCC1 Summer 12
BC3 Summer 19.2
SC1 Summer 27
TN in ug/L
CR1 Sping 250
CRAT Spring 260
LCC1 Spring 240
SC1 Spring 280
CR1 Summer 350
CRAT Summer 260
LCC1 Summer 230
CRBH Summer 580
SC1 Summer 350
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Table D10 . Percent Filamentous Cover at Stations
within the TP Lower 25th Percentile,
Cahaba, AL ., 2002.

Season Station Mean % Cover

Spring CR1 23
Spring CRAT 18
Spring LCC1 0.8
Spring BC3 No Data
Spring SC1 38
Summer CR1 8
SUImmer LCC1 No Data
Summer BC3 No Data
SUImmer SC1 24
SUImmer CR11 No Data

Table D11 . Percent Filamentous Cover at Stations
within the TN Lower 25th Percentile,
Cahaba, AL ., 2002.

Season Station Mean % Cover

Spring CR1 23
Spring CRAT 18
Spring LCC1 0.8
Spring BC3 No Data
Spring SC1 38
SUImmer CR1 8
Summer CRAT 17
SUImmer LCC1 No Data
Summer SC1 24
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Table D12. Cahaba River, AL Multivariate Data Set, 2002

Station River Season Periphyto | Periphyton Periphyton Diatom Corr Chl A AGPT Limiting N NH3-N[NO2+NO TKN *TP| MIHAB| Snails|MI EPT| MI % MI
Mile n% Cover % Cover Corr Chl A Mean inug/L| inmg/L Nutrient in ug/L inug/L (3 inug/L| inug/L EVAL /m2[ INDEX | TAXA | EPT
Run Riffle inmg/m2| Diversity in ug/L

CR-1 183.9 Spring 23 20.8 1.761 0.57 1.2 P 250 25 230 70 12.5

CRAT 182.3 Spring 18 47.8 3.419 0.65 NP 260 25 250 70) 12.5 152 15 36 55
UT-1 179.1 Spring 36 4.229 2.5 169 P 27006 140 26000 1100 930 149 4 24 41
LCC-1 179.1 Spring 1 15.7 1.5 8.4 N 240 25 55 240 12.5 155 9 26 42
CRBT 175.5 Spring 10 59 3.895 1 102 4140 25 3800 330 200 133 10 32 45
LCR-1 148 Spring 435 1.907

LCR-2 148 Spring 33.4 3.709 0.43 N 1260 56 1000 260 300 85 28 8
CRAH 144.9 Spring 42 26.2 3.023 4.6 57 N 920 25 660 260 230 100 29 13
CRBH 1415 Spring 10 11.6 2.825 2.1 N 720 25 460 250 110 141 11 33 45
CR-6 136.8 Spring 72 36.4 3.93 1 92 N 1540 25 1200 330 240 136 7 31 30
BC-1 130.7 Spring 28.1 3.902 0.74 N 2750 25 2400 360 340

BC-2 130.7 Spring 100 65.9 3.654 1.3 N 4670 3400 880 3800 630 123 4 25 19
BC-3 130.7 Spring 42.9 2.396 0.74 0.4 P 980 25 880 9 12.5 118 10 29 24
BC-4 130.7 Spring 29 53.4 3.917 0.51 N 4680 25 4400 300 650 143 8 31 36
BC-5 130.7 Spring 67.9 4.009 0.94 51 P 1320 25 1000 310] 140

CR-7 127 Spring 20 20.7 1.825 0.58 89 N 1650 86 1300 340 220 150 9 27 59
SC-1 103.6 Spring 38 5 3.325 0.3] NP 280 25 180 150 12.5 169 13 27 58
CR-9 95.8 Spring 1.4 29 NP 720

CR-1 183.9 | Summer 8 22 37 1.997 0.28 p* 350 25 230 120 12
CRAT 182.3 | Summer 17 21 2.484 0.87 N 240 68 76 160 30 387

UT-1 179.1 | Summer 1 95 3.66 11.4) P 27094 25 27000 920 550

LCC-1 179.1 Summer 1.75 N 230 25 25 180 12
CRBT 175.5 | Summer 20 0.82 P 6290 25 5900 390 260

430

LCR-2 148 Summer 0.38 N 4620 25 4200 370 1100
CRAH 144.9 | Summer 20 37 3.58 10.8 N 1080 25 800 270 310 1001
CRBH 141.5 | Summer 25 13 3.57 2.46 N 580 25 310 260 120 581

CR-6 136.8 | Summer 0 18 20 1.789 1.28 P* 6530 58 6000 480, 960 721

BC-1 130.7 | Summer 0.42 N 4110 88 3700 430 570

BC-2 130.7 | Summer 44 18 1.179 1.65 N 2800 880 1700 1100 510

BC-3 130.7 [ Summer 0.62 P 750 25 660 90| 19.2

BC-4 130.7 | Summer 0.6} N 6510 98 6000 470 930

BC-5 130.7 | Summer 0.49 N 1920 25 1700 220 400

CR-7 127 Summer 38 55 53 2.722 1.33 p* 2950 87 2600 350 440 291

SC-1 103.6 | Summer 24 45 2.758 0.88 P 350 25 160 190 27

CR-9 95.8 Summer 13.8 NP 1200 25 660 540 120

CR-11 Summer 11.6 p* 730 25 450 280 70

* Use of STATISTICA requires data entry value; it is recommended that rather than using the detection limit for TP of 0.025 mg/L that the median vcaue of 0.0125 be used
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Figure D3. Distribution of Diatom M ean Diversity, Cahaba River, AL ., 2002
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APPENDIX E :

Hydraulic geometry graphs, photos of bed surface material,
& particlesizedigtribution graphs
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Figure 1. Hydraulic geometry at CahabaRiver Station CR-1, located at Happy Hollow Rd. near CR 132; Latitude: 33/38' 39"; Longitude:
86/35' 45" a. cross-section; b.planform; and c. longitudinal water-surface profile; water surface slope = 0.25%; Surveyed

on 09/11/02.
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Figure 2. Photograph of the bed surface material at Cahaba River Station CR-1 where a Wolman pebble count was conducted on
09/11/02.

Streambed Surface Particle Size Distribution -
Cahaba River Station CR-1 @ CR132 (Happy Hollow)
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Figure 3. Graph showing the streambed surface particle size distribution at Cahaba River Station CR-1 at Happy Hollow Rd. near CR
132. The median particle size at this station or Dg, was 20 mm or coarse gravel. The dominant size classes in this sample included the
16-32 mm coarse gravel (39.8%) and the 8-16 mm medium gravel (18.5%). The percentage of sands, silts and clays at this station
(particles < 2mm) was 13.89%.
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Figure 4. Hydraulic geometry at Cahaba River Station CR-AT, located at Hwy 11 above the confluence with L. Cahaba Ck. & above
Trussville WWTP; Latitude: 33/37' 25"; Longitude: 86/36' 02": a. cross-section; b.planform; and c. longitudinal water-surface
profile; water surface slope = 0.13%; Surveyed on 09/11/02.



Figure 5. Photograph of the bed surface material at Cahaba River Station CR-AT where a Wolman pebble count was conducted on

09/11/02.
Streambed Surface Particle Size Distribution -
Cahaba River Station CR-AT @ Hwy 11
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Figure 6. Graph showing the streambed surface particle size distribution at Cahaba River Station CR-AT located at Hwy 11 above the
confluence with L. Cahaba Ck. & above Trussville WWTP. The median particle size at this station or Dg, was 15 mm or medium gravel.
The dominant size classes in this sample included the 16-32 mm coarse gravel (23.4%), the 8-16 mm medium gravel (16.2%), and the
<0.0625 mm silt/clays (18.9%). The percentage of sands, silts and clays at this station (particles <2mm) was 29.73%.
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Figure 7. Hydraulic geometry at Little Cahaba Creek Station LCC-1, located at Camp Coleman Road Bridge; Latitude: 33/37' 34",
Longitude: 86/33'58": a. cross-section; b.planform; and c. longitudinal water-surface profile; water surface slope = 0.81%; Surveyed
on 09/11/02.



Figure 8. Photograph of the bed surface material at Little Cahaba Creek Station LCC-1 where a Wolman pebble count was conducted on

09/11/02.
Streambed Surface Particle Size Distribution -
Cahaba River Station LCC-1 @ Camp Coleman Rd.
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Figure 9. Graph showing the streambed surface particle size distribution at Little Cahaba Creek Station LCC-1 located at Hwy 11 at the
Camp Coleman Road Bridge. The median particle size at this station or Dg, was 5000 mm (bedrock). The dominant size classes in this
sample included >4096 mm or bedrock (66.7%), the 64-128 mm small cobble (8.7%), and the <0.0625-0.125 mm very fine sands (7.9%).
The percentage of sands, silts and clays at this station (particles < 2mm) was 17.54%.
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Figure 10. Hydraulic geometry at Cahaba River Station CR-BT, located at CR 10 below Trussville WWTP; Latitude: 33/ 36' 16.5";

Longitude: 86/32'56.5": a. cross-section ; b.planform; and c. longitudinal water-surface profile; water surface slope = 0.24%;
Surveyed on 09/11/02.



Figure 11. Photograph of the bed surface material at Cahaba River Station CR-BT where a Wolman pebble count was
conducted on 09/11/02.

Streambed Surface Particle Size Distribution -
Cahaba River Station CR-BT @ CR10
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Figure 12. Graph showing the streambed surface particle size distribution at Cahaba River Station CR-BT located at CR10 below
Trussville WWTP. The median particle size at this station or Dg, was 12 mm (medium gravel). The dominant size classes in this sample
included <0.0625-0.125 mm or very fine sand (18.0%), >4096 mm bedrock (17.1%), and the 16-32 mm coarse gravel (14.4%). The
percentage of sands, silts and clays at this station (particles < 2mm) was 39.64%.
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Figure 13. Hydraulic geometry at Cahaba River Station CR-AH, located at CR 29 above Hoover WWTP at Caldwell Mill Rd. Bridge;
Latitude: 33/24'55"; Longitude: 86/44' 28": a. cross-section; b.planform; and c. longitudinal water-surface profile; water surface
slope = 0.07%; Surveyed on 09/10/02.



Figure 14. Photograph from the Caldwell Mill Rd. Bridge showing the low-head dam upstream of Cahaba River Station CR-AH taken on
9/10/02.

Figure 15. Photograph of the bed surface material at Cahaba River Station CR-AH where a Wolman pebble count was conducted on
09/10/02.

99



Streambed Surface Particle Size Distribution -
Cahaba River Station CR-AH @ CR29 (Caldwell Mill)
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Figure 16. Graph showing the streambed surface particle size distribution at Cahaba River Station CR-AH located at CR 29 above Hoover

WWTP at Caldwell Mill Rd. Bridge. The median particle size at this station or Dg, was 20 mm (coarse gravel). The dominant size classes
in this sample included <0.0625-0.125 mm or very fine sand (14.3%), 128-256 mm large cobble (13.3%), and the 16-32 mm coarse gravel
(10.2%). The percentage of sands, silts and clays at this station (particles < 2mm) was 37.76%.
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Figure 17. Hydraulic geometry at Cahaba River Station CR-BH, located off of Old Rocky Ridge Rd., in Riverford Subdivision, below the
Hoover WWTP; Latitude: 33/23'12"; Longitude: 86/46' 41": a. cross-section; b.planform; and c. longitudinal water-surface profile;
water surface slope = 0.01%; Surveyed on 09/12/02.
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Figure 18. Photograph of the bed surface material at Cahaba River Station CR-BH where a Wolman pebble count was conducted on

09/12/02.

Streambed Surface Particle Size Distribution -

Cahaba River Station CR-BH @ Old Rocky Ridge Rd.
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Figure 19. Graph showing the streambed surface particle size distribution at Cahaba River Station CR-BH off Old Rocky Ridge Rd. The
median particle size at this station or Dg, was 1 mm or very coarse sand. The dominant size classes in this sample included the <0.0625-
0.125 very fine sand (20.9%) and the 32-64 mm very coarse gravel (14.2%). The percentage of sands, silts and clays at this station

(particles < 2mm) was 58.96%.
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Figure 20. Hydraulic geometry at Cahaba River Station CR-6, located at the intersection of old Montgomery Hwy (Bains Bridge) above
the confluence with Buck Creek; Latitude: 33/21'47.8"; Longitude: 86/48' 48.8": a. cross-section; b.planform; and c. longitudinal
water-surface profile; water surface slope = 0.02%; Surveyed on 09/09/02.
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Figure 21. Photograph of the bed surface material at Cahaba River Station CR-6 where a Wolman pebble count was conducted on
09/09/02.

Streambed Surface Particle Size Distribution -
Cahaba River Station CR-6 @ Bains Bridge
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Figure 22. Graph showing the streambed surface particle size distribution at Cahaba River Station CR-6 at Bains Bridge. The median

particle size at this station or D5, was 4 mm or very fine gravel. The dominant size classes in this sample included the <0.0625 mm silt-
clays (21.0%) and the 32-64 mm very coarse gravel (22.6%).
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Figure 23. Hydraulic geometry at Cahaba River Station CR-7, located at Hwy 52 near Helena, AL below the confluence with Buck Creek;
Latitude: 33/ 17' 02.2"; Longitude: 86/52'53.5": a. cross-section; b.planform; and c. longitudinal water-surface profile; water surface
slope = 0.28%; Surveyed on 09/10/02.
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Figure 24. Photograph of the bed surface material at Cahaba River Station CR-7 where a Wolman pebble count was conducted on
09/10/02.

Streambed Surface Particle Size Distribution -
Cahaba River Station CR-7 @ Hwy 52
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Figure 25. Graph showing the streambed surface particle size distribution at Cahaba River Station CR-7 at Hwy 52 near Helena, AL. The
median particle size at this station or Dy, was 2 mm or very coarse sand. The dominant size classes in this sample included the <0.0625 mm
silt-clays (17.8%), the <0.125 mm very fine sands (16.1%) and the 16-32 mm coarse gravel (30.5%).
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Figure 26. Hydraulic geometry at Shades Creek Station SC-1, located at CR 12/Easter Valley Rd.approx. 290 ft. downstream of the
bridge; Latitude: 33/13' 10.3"; Longitude: 87/01' 58.9": a. cross-section; b.planform; and c. longitudinal water-surface profile; water

surface slope = 0.27%; Surveyed on 09/10/02.
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Figure 27. Photograph of the bed surface material at Shades Creek Station SC-1 where a Wolman pebble count was conducted on
09/10/02.

Streambed Surface Particle Size Distribution -
Shades Creek Station SC-1 @ CR 12
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Figure 28. Graph showing the streambed surface particle size distribution at Shades Creek Station SC-1 at CR 12/Easter Valley Road. The
median particle size at this station or Dy, was 37 mm or very coarse gravel. The dominant size classes in this sample included the <64mm
very coarse gravel (19.4%), the <128 mm small cobble (13.2%) and the <512 mm small boulders (10.1%).
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Wading samples

Boat electrofishing samples

) 1 2 3 4 5 6 7 8 9 10 11 12 1 3 4 12
Species c . River . Bains Caldwell | Grants Camp Little . . Little
entreville Bend Piper |Boothton| Helena Bridge Altadena Mill Mill Coleman 1-59 Cahaba Centreville| Piper [Boothton Cahaba
M. salmoides - - - - = - - 1 - - - - 1 - -
Pomoxis nigromaculatus - - - - - - - - - - - - - - -
PERCIDAE
(darters)
Etheostoma jordani 9 19 5 9 5 - - 1 18 - - 33 - - - -
E. ramseyi - - - - — - - 3 - - 9 40 - - - -
E. rupestre 84 90 59 159 246 8 — 94 5 - - 30 - -- - --
E. stigmaeum 6 2 1 3 3 3 - 1 1 - - 1 - - - -
E. whipplei - - - - - - - - - 6 - - - - -
Percina aurolineata 17 8 8 - - - - — - - - 2 - - - -
P. brevicauda - - - 4 1 - - - - - - - - - —
P. kathae - 3 - 17 3 - 7 6 - 5 1 2 1 1 1
P. nigrofasciata 47 27 25 39 39 15 8 27 23 11 15 22 -- -- -- -
P. shumardi 1 - - - - - - - - - - - - - - —
SCIAENIDAE
(drums)
Aplodinotus grunniens - - - - - - - - - - - 3 1 5 - 9

48




APPENDIX F:

“A Biological Assessment of Selected Sitesin the
Cahaba River System, Alabama”
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INTRODUCTION

This report presents results of a biologica assessment performed in the Cahaba River main
channed during the summer of 2000 by the Geologica Survey of Alabama (GSA) The assessment was
undertaken to assst the U.S. Environmenta Protection Agency (USEPA) in characterizing present
biologica conditions, fish biodivergity, and the status of protected fish species listed by the U.S. Fish
and Wildlife Service (USFWS). The USEPA has required the Alabama Department of Environmental
Management (ADEM) to ligt portions of the Cahaba River main channd asimpaired for nutrients and
sediment under 8303(d) of the Clean Water Act ultimately requiring development of atotal maximum
dally load (TMDL) for these parameters. The section listed for nutrient impairment extends from U.S.
Hwy. 82 at Centreville upstream to U.S. Hwy. 280, and the section listed for sediment impairment
extends from U.S. Hwy. 82 a Centreville upstream to Interstate Hwy. 59 at Trussville. The USFWS
has listed two fish species and eight mollusk species whose historic ranges included the Cahaba River.
Populations are now either extirpated or thought to be serioudy threatened by degraded habitat
conditions in the Cahaba River main channel due to excessve nutrients and sediment. Degradation of
listed critical habitat for these species by atached filamentous green agae, smothering of stream
subgtrates by excessive bedload sedimentation, and extreme variation of physcal-chemica water
qudlity, such as dissolved oxygen, are congdered contributing factors to the poor population status of
these gpecies and one reason for listing these segments under 8303(d) of the Clean Water Act.
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STUDY OBJECTIVES

The objectives of this study were thregfold. First was to determine biologica condition of
gtream fish communities at selected main channd sites using the Index of Biatic Integrity (1BI). The
second objective was to determine fish biodiversity and abundance at these stes. The third objective
was to determine current status of two fish specieslisted by the USFWS for protection: the Cahaba
shiner (Notropis cahabae--endangered) and the goldline darter (Percina aurolineata--threatened).

SAMPLING SITESAND STUDY AREA

Twelve stes were sampled during this study, 11 in the Cahaba River main channel and onein
the Little Cahaba River (table 1). The main channe sites extended from the U.S. Hwy. 82 bridge
crossing a Centreville upstream to the Interstate Hwy. 59 bridge crossing at Trussville.

The CahabaRiver isthe third largest tributary to the Alabama River in the Mohbile River basn.
It extends for 191 miles from its headwatersin St. Clair County northeast of Birmingham to its
confluence with the Alabama River southwest of Sdma. The drainage area lies entirdy within the state
of Alabama, and encompasses gpproximately 1,825 sguare miles (mi?) including portions of S. Clair,
Jefferson, Shelby, Bibb, Tuscaoosa, Perry, Chilton, and Dallas Counties. Elevations in the watershed
range from 1,100 feet in Shelby County to 100 feet at the confluence with the Alabama River.

The portion of the drainage in our study area extends upstream from Centreville and
encompasses 1,027 mi? in Bibb, Shelby, Jefferson, and St. Clair Counties. This portion of the drainage
lies within three physographic digrictsin the Vdley and Ridge Province (Fenneman, 1938; Sgpp and
Emplaincourt, 1975): the Cahaba Vdley Didtrict, the Cahaba Ridges Didrict, and the Birmingham-Big
Canoe Vdley Didrict. These physiographic digtricts correspond to the level 111 ecoregion 67 (Ridge
and Valey) and include the Southern Limestone/Dolomite Valeys and Low Ralling Hills (67f),
Southern Sandstone Ridges (67h), and Southern Shale Valeys (679) (Griffith and others, 2001).



Table 1. Summary information on Cahaba River sampling stations, 2002.

Station
Drainage Gradient River
(EPA) Description Location County
Area (mi?) (ft/mile) Mile
Cahaba River @ Alt. U.S. sec. 35,T.23 N.,R.9 E. Bibb 1,027 1.3 83.2
1
Highway 82 (Centreville)
Cahaba River @ Bibb Co. sec. 33,T.24 N.,R.10 Bibb 919 3.3 90.0
2
Hwy. 26 (River Bend) E.
Cahaba River @ Bibb Co. sec. 3,T.24 N.,R.10 E. Bibb 593 5.6 95.8
3
Hwy. 24 (Piper)
4 Cahaba River @ Boothton sec. 30,T.21 S.,R.4 W. Shelby 367 2.4 110
5 Cahaba River @ Shelby sec. 20,T.20 S.,,R.3 W. Shelby 335 2.2 127.1
(CR-7) Co. Hwy. 52 (Helena)
Cahaba River @ Jefferson sec. 24,T.19 S.,,R.3 W. Jefferson 230 2.5 136.8
6
Co. Hwy. 275 (Bains
(CR-6)
Bridge)
Cahaba River near sec. 8,T.19 S.,,R.2 W. Jefferson 207 2.5 142.2
7
Altadena
Cahaba River @ Shelby sec. 3,T.19 S.,,R.2 W. Shelby 200 5.6 144.9
8 Co. Hwy. 29 (Caldwell Mil
Road)
Cahaba River @ Jefferson sec. 33,T.17 S.,,R.1 W. Jefferson 129 5.8 161.3
9 Co. Hwy. 143 (Grants Mil
Road)
Cahaba River @ Camp sec. 20,T.16 S.,R.1 E. Jefferson 31 23.3 179.3
10
Coleman
Cahaba River @ Interstate sec. 12,T.16 S.,,R.1 W. Jefferson 18 29.4 185.1
11
Hwy. 59
Little Cahaba River @ Bibb sec. 13,T.24 N.,R.10 Bibb 175 11.7 -
12

Co. Hwy. 65 (Bulldog

Bend)

E.




The Vdley and Ridge Province consadts of a series of pardld ridges and valeysthat are
underlain by highly folded and faulted rocks of Cambrian to Pennsylvanian age. The Cahaba Vdley
digtrict is atopographic valley that lies between the Coosa and Cahaba Ridges. It is characterized asa
faulted monoclina fold underlain predominantly by dolomite and limestone of early Paeozoic age. The
Cahaba Vdley rangesin width from 2 to 3 miles in the northern end to amost 10 miles at the southern
end and its length is gpproximately 75 miles. Ridges occur locdly in the valey and are due to
preferentia weathering of soluble limestone and easily eroded shde, leaving the more resstant chert
beds as topographically high fegtures.

The Cahaba Ridges didtrict is a series of parald southwest-northeast oriented ridges formed by
massive sandstone and conglomerate beds of the Pottsville and Parkwood Formations. The Cahaba
Ridges digtrict is gpproximately 65 miles long ranging in width from about 5 miles at the northern end to
about 15 miles a the southern end. Ridges rise from 200 to 500 feet above the Cahaba Vdley to the
southeast and Birmingham-Big Canoe Vdley to the northwest. Most of the main channd of the Cahaba
River upstream of the Fal Line flows through the Cahaba Ridges didtrict.

The northwestern and western portions of the Cahaba River system drain part of the
Birmingham-Big Canoe Vdley didrict. Thisdidrict isabroad anticling valey and is underlain by faulted
and asymmetricaly folded rocks of Cambrian to Mississppian age. Downstream of the Fal Line near
the town of Centrevillein Bibb County, the Cahaba River enters the Coastd Plain physiographic
province. Unlike the hard Paleozoic rocks of the Valey and Ridges province, the rocks of the Coastal
Plain province are largely unconsolidated and tend to form broad dluvid floodplains and terraces.
Stream deposits and substrates in this portion of the drainage include clay, sand, slt, and grave.

An important feature of the upper Cahaba River isawater pumping station located about 1/4
mile upstream of alow level dam at U.S. Hwy. 280 near Cahaba Heights. The water intake draws an
average of 57 million gallons per day from the impoundment. This poal isfed by flow from the Cahaba
River and by water released from Lake Purdy, awater supply impoundment on the Little Cahaba
River. Water rdleased from Lake Purdy flows downstream in the Little Cahaba River to the pooled
junction with the Cahaba River whereit is drawn back upstream to the intake. During periods of low
flow, virtudly dl of the discharge of the river is removed at this point with a portion returned to the river
as treated wastewater near U.S. Hwy. 31. Some of the water removed at the pump Station is
digtributed outside the Cahaba River drainage, ultimately contributing flow to the Black Warrior River.



METHODS

The use of hiologica assessment tools to evauate stream water quality has proliferated during
the last 20 years since a practica definition of biologica integrity was proposed by Karr and Dudley
(1981). They defined biologica integrity as the ability of an aquatic ecosystem to support and maintain
abaanced, integrated, adaptive community of organisms having a gpecies composition, diversty, and
functiona organization comparable to that of the naturd habitats within aregion. This definition of
biologicd integrity is based on measurable characteristics of biologica community structure and function
and has provided the underlying theory for development of biocriteria for specific ecoregionsin some
states (Ohio EPA, 1987a).

The process of biologica assessment is a systems gpproach for evaluating water resources
which focuses on the actua condition of the resource, assessng chemica and physical water qudity,
bictic interactions, hydrology, energy and trophic interactions, and habitat structure. The extensvely
used chemicd/physica and whole-effluent toxicity water regulatory approach only measures certain
components of awater resource and as such are only surrogate measures for evaluating biologica
community integrity. Ultimately, it is the messurable performance of the natural biological system rdaive
to areference condition that is the god for determining whether or not regulatory programs have
successfully maintained or improved water quality. Biologica assessments are one of the few waysto
directly measure biologicd performance.

Biologica assessments can now be used with some assurance for water resource eva uation for
severd reasons. Firdt, support for the use of standardized techniques and methods has increased during
the last decade (Karr and others, 1986; Plafkin and others, 1989; Barbour and others, 1999). Second,
field and laboratory techniques have been refined and modified for gpplication regiondly and within
dates for use within aregulatory scheme. Third, apractica, working definition of biologica integrity has
been developed (Karr and Dudley, 1981) around which the process of biological assessment can be
defended. And finaly, the concept of using regiona reference data has been incorporated into the
evauation process compensating for the natura variaion inherent in biologica populations and systems.
Full integration of the chemica-specific, toxicity, and biologica assessment approachesis essentid for a
broad-based, technicaly sound, and cogt-effective system for regulating and managing water resources.

Rapid biologica assessment requires the time-efficient analys's of stream conditions a a

relatively low cost. Assessments must characterize the existence and severity of impairment to water-



use classficaions, hdp identify the sources and causes of water-use impairment, evauate the
effectiveness of actions to control water pollution, support water-use atainability sudies, and
characterize regiond biotic components (Plafkin and others, 1989). In conjunction with
chemical/physicd water-quality measurements and analysis of habitat quality and condition, the
biologica assessment is an effective tool for ng and managing water quality within the ecoregion.
The most widdly used gpproach for biological assessment is sampling and anaysis of the
macroinvertebrate community using the RBP-111 methodology (Plafkin and others, 1989; Barbour and
others, 1999) or some variation thereof. Another, though less widely used, approach for conducting
bioassessmentsis through sampling and andysis of the fish community.

Asessing the biologica condition of streams using the fish community has distinct advantages

over the use of other aguatic groups.

C Fish occupy the full range of positions throughout the food chain such as
herbivores, carnivores, piscivores, omnivores, insectivores, and planktivores,
thereby integrating a variety of watershed functions and conditionsinto their
community trophic structure.

C Fish are generdly present in dl but the most polluted waters.

C Because fish are rdlaively long-lived compared to macroinvertebrates and
generdly spawn for a confined period in ayear, their population numbers and
fluctuations are more stable over longer periods of time.

C Compared to diatoms and macroinvertebrates, fish are relaively easy to
identify. Speciesidentification is possble for practicaly dl individuas collected
and, if desired, individuas can be identified and released at the field Ste by a
trained fisheries biologist. If samples are returned to the [aboratory they can be
sorted, identified, and data sheets prepared relatively quickly dlowing severd
samples to be processed in aday.

C Technician training and is easer with fish than with macroinvertebrates because
fish are larger and easier to see and can be identified more easily compared to
macroinvertebrates. Alabama has around 300 freshwater fish species
compared to several thousand macroinvertebrate species.

C Environmenta requirements of fish are relatively well known for amgority of
gpecies. Life higtory information is extensive for many species and detailed
digributiona information is becoming more available with time.



C Water-quaity sandards, legidative mandates, and public opinion are more
directly related to the status of alake or stream as a fishery resource. One godl
of the Clean Water Act isto make waters “fishable and swimmable,” adirectly
measurable and attainable concept. Public perception of streams, pollution, and
water quaity monitoring is linked closaly with fish because of their vdlue asa
food source and as a recreational resource.

Various protocols have been proposed for sampling fish communities in wadesble and
nonwadeable streams (Ohio EPA, 1987b; Plafkin and others, 1989; and Barbour and others, 1999)
and many are accepted techniques for collecting data for use with the IBI. The Tennessee Valley
Authority (TVA) has developed a depletion sampling protocol where asampleis collected according to
aprescribed number of sampling units, the catch in each unit is identified and recorded on site, and
sampling is continued for a series of units until no new species are collected in the lagt unit, termed
species depletion. Depending on the size (watershed area) and biodiversity of a ste, this technique may
take severd hours, requires on-gte identification of the catch, and may require alarge field crew.

Another variation of the catch-depletion protocol consists of blocking a stream reach at the
upstream and downstream ends and making three depletion passes through the reach with a sampling
team that Stretches from bank to bank. After each pass the catch is processed and held until sampling is
completed. Thistechnique aso requires on-gte identification of the catch, arather large fidd crew, and
only about two Sites can be sampled per day if they are in close proximity.

The sampling method used in this study was modified from a protocol described by O'Nell and
Shepard (2000) to include more intensive sampling at each Site in order to capture as many species as

possible (table 2). The most effective sampling combination was a backpack



Table 2. Fish community sampling procedures used by the Geological Survey of Alabama

Habitat Selection

Four basic habitat types are sampled at each site: riffles, pools, runs, and
shorelines. All sampling is conducted in units called efforts. One effort is
equivalent to a riffle kick with the backpack, a pool drag, a run set with the
seine, or one shoreline effort. Area is determined for each effort, and the
species type and number collected are determined for each effort.
Habitats are sampled in relative proportion as they occur at a site.
Sampling time is determined by a combination of best professional

judgement and species depletion for the entire sample.

Sample Gear

Seine (10' wide x 6' deep or 15' wide x 6' deep; 3/16" mesh)
Battery- or generator-powered backpack shocker.

Dip nets with wood handles.

Hip chain (for measuring distance of shoreline samples)
Data recording sheet or digital data logger.

Plastic jar with preservative for voucher specimens.

Sampling Methods

Riffle kicks with and without backpack shocker.

Pool drags with and without backpack shocker.

Set downstream of and shock through runs.

Set below and shock through plunge pools.

Shoreline samples with backpack shocker and dipnets, usually 150 feet

long.

Taxonomic Level

All collected individuals identified to species in the field. Occasional

voucher specimens retained or individuals that can not be field identified.

QA Procedures

Field: All personnel undergo yearly assessment of sampling techniques,
refine sampling method as needed for project or study.
Identifications: One expert fish taxonomist and(or) identifier at a minimum

are present for all sampling.

Habitat Assessment

USEPA Physical Habitat Assessment Protocol (Barbour and others, 1999;

ADEM, 1999)

Metrics

Species richness, catch/effort, IBI (metrics and criteria are under continual
refinement until a statewide, consistent framework for scoring can be

established).




shocker in combination with asaine. In riffles, the net was set in shallow, rocky areas or deeper, swifter
chutes and the backpacker waked upstream then proceeded to shock downstream through the riffle to
the seine while disturbing the bottom with boots and probes. Stunned fishes in the water column were
washed into the net while benthic fishes were didodged from the bottom by kicking the substrate.
Ancther variation was to have another crew member behind the backpacker shuffling their feet from
Sde to sde disturbing the bottom and didodging stunned benthic fishes. Because riffles are quite often
very productive areas, adl microhabitats were sampled: the heed, foot, middle, and sdes. The sdes of
riffles along vegetated shoals were usudly very productive aress as were head areas where riffles sart
to break. Plunge pools at the foot of ariffle often yielded a diverse catch of cyprinid species.

Stream runs between riffles and pools were aso productive habitats and were sampled by
ether seining downstream or by moving from bank to bank across the stream in a downstream
direction either done or following the backpacker. Pools were generdly less productive than runs and
riffles but many times contained species not found in ether of the other habitats. Lower velocity in pools
required more effort to pull the seine through the water column. Following the e ectroshocker was dso
effectivein pools and trapping fishes againg the shore or in adough a the end of along pool was dso
effective. Wider seines were more effective in pools and at the larger, downstream sites.

Banks dong pools can have complex structure and yield game species and larger sucker
gpecies not normdly found in the basic riffle-run-pool habitats. These habitats were collected usng a
technique known as shoreline sampling. The shoreline technique we use was developed by TVA
biologists and consisted of a crew member working the eectroshocker upstream dong a shordline for a
length of approximately 150 feet sampling around all structures. One or two field crew members
followed closdy with dip nets scooping and identifying the stunned individuas. Distance was measured
with aforestry-type hip chain.

SAMPLING GEAR

Of dl available sampling equipment, the backpack dectrofisher, dip net, and nylon minnow
seine are the most popular sampling gear used for biocassessment studies in wadegble streams. Ohio
EPA (1987b) exclusively uses eectrofishing gear to collect their standardized wadeable stream
samples. They have concluded that seines are too sdlective and inefficient while sampling effort istoo
variable between field crews. Because Ohio EPA has indtituted biocriteriain their legal water quaity
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regulations, collection of a sample using protocols that reduce sampling bias to a minimum and that

dandardize sampling effort are mandatory. Thisis a srong argument for using eectrofishing gear

exclusvely when young and inexperienced field crews are digpatched to collect fish samples. On the

other hand, the knowledgeable use of seines in combination with eectrofishing gear can yield

representative samples of the fish community for use in assessing stream water quality. As with most

sampling gear and techniques, there are advantages and disadvantages to each method.

AAA AN

A AAAA

Advantages of electrofishing:

Electrofishing dlows grester standardization of catch per unit effort.
Electrofishing requires less time and areduced leve of effort than some
sampling methods.

Electrofishing isless sdlective than saining.

If properly used, dectrofishing has minima effects on fish.
Electrofishing is appropriate in avariety of habitats.

Disadvantages of electrofishing:

Sampling efficiency is affected by turbidity and specific conductance.
Although less seective than seining, dectrofishing is 9ze and species sHective.
Larger species are more vulnerable to eectrofishing.

Electrofishing is a hazardous operation that may result in injury if proper safety
procedures are not followed.

Commercid dectrofishing units are expensive (thousands of dollars).

Advantages of seining:

Seines are inexpensive, lightweight, and easly trangported to sampling Sites,
Repair and maintenance are easily completed.

Use of sainesis not redtricted by water clarity or qudlity.

Effects on fish populations are minima because fish are collected dive and
generdly unharmed.

Seaines can be effectively used aslarge dip netsto scoop smdl individuas.
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Disadvantages of seining:

; Previous experience, sampling skill, knowledge of fish habitats and behavior,
and sampling effort are more criticd in seining than in the use of any other
sampling gear.

; Sample effort and results for seining are more varigble than sampling with

eectrofishing units or ichthyocides.

Use of seinesis mogt effectivein smal streams.

Standardization of catch per unit effort to ensure data comparability can be

more difficult.

; Highly mobile fishes often eude seines and nets.

Three types of sampling gear were used to sample fishes in wadegble reaches of the Cahaba
River: minnow seines, dip nets, and a backpack eectrofishing unit. Seines served as a complement to
the electroshocker and were used to catch, scoop, or dip stunned fishes and to trap fishes in eddies and
backwaters. At other times, seines were used as the primary gear for capturing fishes in pools, runs,
and dong shods. Standard nylon minnow seines used during this study were 10 feet or 15 feet wide, 6
feet in height, and with a deltaweave of 3/16 inch. An eectrofishing boat was used at selected Stesto
enhance the capture of species.

The eectrofishing boat was used to collect deeper pools a four sites. A holding net wastied to
atree a the downstream end of the sampled reach and served to hold dl individuas collected until after
the sample was completed. A 10-minute “peda down” sample was taken dong one of the shorelines
and dl individuas kept in alive well insde the boat. All individuas were identified and put in the holding
net. This protocol was repeated midstream and again on the remaining shordine. After three
electroboat efforts the protocol is repeated starting with the origina shoreline until completing an effort
without collecting any new species.

ANALY SIS OF FISH COMMUNITY DATA

Analysis of fisheries data should be done with a clear definition of questions that are to be
answered by the collected information. Ecologica field datainvolving the collection of samples which
represent populations and communities is multi-variable in nature and methods of analysis should reflect
this diversty and variation in both ecologica and zoologica characteristics. Karr and others (1986)

proposed the IBI as a multi-metric bioassessment tool that has proven to be aworthy and robust
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measurement of stream biologica integrity in relation to water-quality impairment. The 1Bl has become
adandard analysis technique for fishery bioassessment data and some state agencies, such as Ohio
EPA, have incorporated the measure into enforceable water-quality standards. The accurate
assessment of biologica integrity in streams requires amethod that integrates biotic responses to water-
quality degradation through evauating patterns and processes of ecologica organization from individua
to ecosystem levels.

The IBI is consdered a multi-metric analysis tool because it is an aggregation of 12 biologica
measures based on fish community taxonomic and trophic composition and the abundance and hedlth of
fish. The IBI gpproach is smilar to that for evauating economic systems where many economic
measures are combined to caculate the “index of leading economic indicators’ for ng economic
condition. The multi-metric approach incorporated in the IBI is useful for making objective eva uations
of complex ecologica systems such as streams and rivers. Another useful festure of the IBI isthat it
incorporates the fisheries biologists “ best professona judgement” concerning the hedth and condition
of the fish community. All too often biologigts have failed to accurately and quantitatively expresstheir
vauable natura history observations about the condition of rivers and streams smply because there
was no prescribed protocol for doing so. The IBI incorporates best professiona judgement when
creating the quantitative sandards for discriminating the condition of fish communities, when selecting
which metricsto use in the IBI andysis based on regiond fauna components, and in establishing the
scoring criteriafor the metrics.

IBI METRICS

The IBI measures 12 attributes (metrics) of the fish community which are scored 1 (worst), 3,
or 5 (best) compared to vaues expected from an undisturbed fish community in Smilar sreams of the
same ecoregion (Karr and others, 1986). The sum of the scores for the 12 metrics variesfrom 12 to
60. Fish communities are assgned to one of five classes based on the find IBI score: excdllent, good,
fair, poor, and very poor (table 3). A "no fish" classis used when repested sampling fails to produce
any fish. Samples faling between the various classes may be assigned to an gppropriate class a the
discretion of aqudified fisheries biologist.

The 12 metrics are grouped into three categories. species richness and composition, trophic

composition, and fish abundance and condition. The basic metrics and scoring criteria
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Table 3. Total IBI scores, integrity classes, and the attributes of those classes

(from Karr and others, 1986).

Total IBI score

(sum of 12 metric ratings)

Karr and others

(1986)

Geological Survey
of Alabama
(O’Neil and

Shepard, 2000)

Biological
integrity

class

Attributes

58-60

>55

Excellent

Comparable to the best situations without human
disturbance; all regionally expected species for the
habitat and stream size, including the most
intolerant forms, are present with a full array of

age (size) classes; balanced trophic structure.

48-52

47-55

Good

Species richness somewhat below expectation,
especially due to the loss of the most intolerant
forms; some species are present with less than
optimal abundances or size distributions; trophic

structure shows some signs of stress.

40-44

38-46

Fair

Signs of additional deterioration include loss of
intolerant forms, fewer species, highly skewed
trophic structure (for example, increasing
frequency of omnivores and green sunfish or
other tolerant species); older age classes of top

carnivores may be rare.

28-34

26-37

Poor

Dominated by omnivores, tolerant forms, and
habitat generalists; few top carnivores; growth
rates and condition factors commonly depressed;

hybrids and diseased fish often present.

12-22

<25

Very poor

Few fish present, mostly introduced or tolerant
forms; hybrids common; disease, parasites, fin
damage, and other anomalies occur more

frequently.

No fish

Repeated sampling yields no fish.
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developed by Karr and others (1986) for streams in the Midwest were modified for two streamsin
Alabama, the Black Warrior River (O’ Neil and Shepard, 2000) and the Cahaba River (Shepard and
others, 1997). The Cahaba metrics and scoring criteria presented in Shepard and others (1997) were
the first ones derived for Alabama streams. Since that time, GSA biologists have acquired additiond
knowledge about how the IBI functions and how to improve the origina metrics and scoring criteria
The IBI metrics for this study are condstent with those offered for the Black Warrior River by O’ Nell
and Shepard (2000) but scoring criteriawere dightly modified to account for the intensve sampling
regime (table 4).
IBI SCORING CRITERIA

Severd modifications of origind IBI metrics were ingtituted to account for ecologica conditions
encountered in southeastern streams. Number of minnow species (Cyprinidag) was added as a species
richness metric since the cyprinids are diverse and abundant in the Mobile River basn. Proportion of
individuas as green sunfish was replaced with proportion of individuas as sunfish (Lepomis) based on
our observation that severd species of sunfish (rardy just green sunfish) frequently dominate the fauna
at disturbed sites many times accounting for more than half of the total specimens collected. Scoring
criteriafor the proportion of individuas as top carnivores was lowered from Karr and others (1986)
vaues based on our experience with the abundance of these fishesin unimpaired stream reschesin
Alabama. The proportion of individuas as omnivores was dtered to include omnivores and herbivores
since both of these groups are typicaly dominant at disturbed sStes. Proportion of individuas as hybrids
was dropped from our ligt of 1Bl metrics because hybrids are infrequently encountered in our sampling.

The criteria proposed by Karr and others (1986) for scoring IBI metrics must usudly be
adjugted for stream Size and regiond variation in fish gpecies diveraty and community composition.
Severd of the IBI metrics that measure species richness and compostion are strongly related to stream
gze with larger sreams supporting more species. This rdaionship isin many cases drainage specific
and generdly holds true up to a certain critica watershed Size after which species richness remains
relaively congant, or declines. Regiond differencesin faund composition are strongly gpparent in
Alabama, with distributions of many species highly corrdated with physiography and (or) specific
drainage basins (Mettee and others, 1996).
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Table 4. Preliminary IBI metric scoring criteria for the Cahaba River system

upstream of Centreville.

Scoring Criteria

Category . .
Metric Watershed Size 5 3 1
<10 mi? >13 7-13 <7
10-250 mi? > 18 9-18 <9
1. Number of fish species
> 250 mi? > 22 15-22 <15
<10 mi? >2 1-2 0
10-250 mi? >3 2-3 <2
2. Number of darter species > 250 mi? -5 3.5 <3
<10 mi? >5 35 <3
10-250 mi? >7 37 <3
3. Number of minnow species )
> 250 mi? > 10 5-10 <5
S
5 <10 mi? >2 1-2 0
2
5 10-250 mi? >3 13 0
(@)
° 4. Number of sunfish species .
S > 250 mi >4 2-4 <2
2
‘B <10 mi? >2 1-2 0
2
e 10-250 mi >2 12 0
'g 5. Number of sucker species _2
2 > 250 mi >4 2-4 <2
0
6. Number of intolerant species <500 mi? >2 1-2 0
>500 mi? >3 1-3 0
7. Proportion as sunfishes all sizes <10% 10-30% > 30%
s 8. Proportion as omnivores and herbivores all sizes <5 5-20% > 20%
0 G
s 3 9. Proportion as insectivorous cyprinids all sizes > 45% 20-45% <20%
o £
~ O
S 10. Proportion as top carnivores all sizes > 2% 0.5-2% <.5%
<100 mi? > 350 150-350 < 150
11. Number collected per hour )
o $100 mi? >650 150-650 <150 300
2
<
e)
c
é 12. Percent anomalies all sizes < 2% 2-5% >5%
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METRIC 1—TOTAL NUMBER OF INDIGENOUS FISH SPECIES

Tota number of fish speciesis one of the best-documented measures of biological condition used to
asess stream water qudity. Karr and others (1986) indicated that number of speciesis a sengitive indicator of
biologica condition over the range of stream qudity from poor to exceptiond with biodiversity generaly
declining with increasing environmenta disturbance throughout al types of aquatic habitats. The number of fish
speciesis directly related to drainage area at wadeable sites up to 250 mi? but appearsto leve a siteswith
drainage areas >250 mi? in the Cahaba system.

METRIC 2—NUMBER OF DARTER SPECIES

The presence of darter speciesisindicative of fair to good water quaity conditions because they live,
for the most part, in streams and rivers of good quality. Darters are habitat specidists, feed on benthic
invertebrates, and they have complex reproductive behaviors that make them particularly sensitive to
environmenta degradation from sltation and those pollutants or activities that degrade stream habitat quality,
particularly benthic habitat qudity. Over seventy-five species of darters have been recorded from Alabama
waters (Mettee and others, 1996) ranging from smdll intermittent headwaters, impounded rivers, swampy
backwaters and oxbows, to flowing streams and rivers. Thiswide array of preferred habitat types make darters
an excellent, regiondly specific, group for assessng stream water-quality conditions.

Ohio EPA (1987b) recommends substituting the proportion of round-bodied suckers (Hypentelium,
Moxostoma, Minytrema, Erimyzon) for this metric when the sample is collected using a boat dectrofishing
technique. These species comprise asubgtantid component of the large river fauna, much as dartersdo in
smdler streams, and are sengitive to environmenta degradation caused by high levels of sltation and poor
chemica water quality. Round-bodied suckers are good indicators of acceptable to good biologica condition in
nonwadeable waters and future development of a boat dectrofishing IBI protocol should likely incorporate the

round-bodied sucker metric.
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METRIC 3—NUMBER OF MINNOW SPECIES

The Cyprinidae is a diverse group in the Southeadt, particularly in Alabama where Mettee and others
(1996) reported 92 species from the state. As ameasure of biodiversty, the family Cyprinidae is unmatched
and contains species from across the spectrum of tolerance to environmenta disturbance. This measure is
particularly well suited for Coastad Plain streams that are typically poor in darter species yet rich in minnow
gpecies. Coadtd Plain habitats and areas of trangtion aong the Fall Line harbor a complex mix of stream and
aquatic habitats highly influenced by loca geologic congraints. Sand and gravel shodss, pools, glides, log snags,
and occasiona hard-rock riffles areided habitats for supporting minnow populations. Like the percids, minnow
gpecies richness increases with watershed area

METRIC 4—NUMBER OF SUNFISH SPECIES

Thismetric is determined by counting the number of sunfish speciesin the family Centrarchidae, less
Enneacanthus, which are not common throughout the state, and less the black basses, Micropterus. Sunfish
hybrids are not included in this metric. Sunfishes thrive in structurally complex pool habitats and very oftenin
habitats highly disturbed by sediment deposition and eroded shordines. This metric is a measure of degradation
which alters habitat complexity of pools, changes food web structure components, and physically compromises
hebitat quality.

O’ Nell and Shepard (2000) indicated the number of sunfish pecies was equadly high in heedwater
reaches and in larger streams of ariver system. In contrast, the Ohio EPA (1987b) found that in headwater
reaches, usualy <20 mi2 in area, the number of sunfish species was generally low, only one or two species.
They attributed this condition to poor pool habitat rather than poor stream quality overal. Ohio EPA replaces
the sunfish species metric with a number of headwater species metric, where headwater species are those
permanent residents of smdl creeks that indicate stable habitat quality and low environmenta stress. The
headwater species metric may be gpplicable to other river sysemsin Alabamawhere sunfish diversity is poor.

METRIC 5—NUMBER OF SUCKER SPECIES

All species of the family Catostomidae are included in this metric. Sucker diverdty ishigh in Alabama,
represented by 23 species, but only afew of these such as Erimyzon oblongus, Hypentelium etowanum,
Minytrema melanops, Moxostoma duquesnei, M. erythrurum, and M. poecilurum are found with regularity

in wadeable streams. Many sucker pecies enter streams to spawn and the young may linger in these areas until
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they reach a certain age or size before migrating back to larger waters. Suckers occur in dl types of aguatic
habitats and are amgjor portion of the total catch and biomass in many boat eectrofishing samples. Suckers
are generdly intolerant of severe water-quaity degradation and are a moderately sengitive measure of
environmental quality. Suckers aso have much longer life spans, compared to minnows and darters, and
thereby provide alonger term assessment of past and current environmenta conditions. Ohio EPA (1987b)
reported that sucker diversity declined dramatically in headwater reaches and they subtituted the number of
minnow species for sucker speciesin this metric.
METRIC 6—NUMBER OF INTOLERANT SPECIES

The number of intolerant speciesisincluded as ametric in the IBI to digtinguish those stream reaches of
the highest quaity. Many Alabama species are intolerant of a wide range of environmenta changes from habitat
disturbance to water quaity degradation, but only those species that usualy disappear first and are sengtive to
awide spectrum of environmenta siress should be consdered intolerant for purposes of the IBI. Species
consdered intolerant may be widespread in distribution, geographically restricted or infrequently captured,
rarely captured, or possibly extirpated. Although endangered or threatened species are generdly included in the
list of intolerant gpecies they should not automatically be considered so because their low numbers may be due
to zoogeographic factors, such asrdict or isolated populations, and not necessarily due to environmental stress.

If many species are included as intolerants then the usefulness of this metric declines (Karr, 1981)
because intolerants are only found in good to excdlent stream conditions. Karr recommended that the number
of intolerants be redtricted to 5 to 10 percent of pecies that are most susceptible to major types of degradation
such as siltation, restricted flow, low dissolved oxygen, and toxic chemicals. Until a sufficient data base of
systematicaly collected samples has been assembled, determining intolerance for Alabama fish species will
remain amatter of best professona judgement supplemented by the literature and application of the IBI in
other areas. Species congdered intolerant for the purposes of this investigation were Notropis chrosomus, N.
cahabae, Ambloplites ariommus, Ammocrypta spp., Crystallaria asprella, Etheostoma ramseyi, E.
jordani, Percina aurolineata, and P. brevicauda.

METRIC 7—PROPORTION OF SUNFISH SPECIES

This metric isamodification of Karr’s origina green sunfish proportion metric. It is designed to detect

fish community trophic changesin the lower ranges of the IBI from fair to poor quality. Green sunfish are
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dominant at only the most impaired, usudly nutrient enriched, stream reaches in Alabama. It has been our
experience that severd species of sunfishes can dominate the faunain severdly disturbed streamsin Alabama,
sometimes exceeding 50 percent of the abundance, and that limiting this metric to green sunfish would limit the
vaue of thismetric. Only speciesin the genus Lepomis are considered in the calculation.
METRIC 8—PROPORTION AS OMNIVORES AND HERBIVORES

Omnivores are defined as species that ingest subgtantia quantities of plant and anima matter, including
detritus, and have the ability to utilize both food sources as usudly indicated by along and convoluted gut
cavity. Asthe food base changes due to environmenta degradation the predictability of specific food items
becomes less reliable and the opportunigtic feeding habits of omnivores dlow this group to compete more
successfully. We have aso included herbivores in this metric to assess the presence of Campostoma and
Hybognathus which can become dominant in stressed streams. Species considered omnivores and herbivores
for this metric are sonerollers, Pimephal es spp., Hybognathus spp., goldfish, carp, grass carp, Dorosoma
spp., Carpiodes spp., and mosquitofish.

METRIC 9—PROPORTION ASINSECTIVOROUS CYPRINIDS

Insectivorous cyprinids are a dominant trophic group in southeastern streams and their abundance
generdly declines with increasing environmenta dress. Thisis thought to be in response to an dtered insect
food supply which isin turn atered by changesin water quality, energy sources, and habitat (Karr, 1981).
Thus, when the community becomes dominated by afew insect taxa, specidized insectivorous fishes will be
replaced by omnivores more suited to exploit the new food base.
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METRIC 10—PROPORTION AS TOP CARNIVORES

The top carnivore metric was designed to measure biologica integrity in the upper functiona levels of
the fish community. To be considered a top carnivore a Species has to consume primarily other fish,
vertebrates, or crayfish, while species that consume other items as well asfish are excluded from the list. Top
carnivores include al black bass, temperate bass, crappie, rock bass, pickerd, waleye, bowfins, and gar
gpecies. The presence of top carnivores indicates a hedlthy and trophicaly diverse fish community. The criteria
adopted for the Cahaba were lowered to about half of those proposed by Karr and others (1986).

METRIC 11—NUMBER OF INDIVIDUALS COLLECTED PER HOUR

This metric evauates population abundance and is expressed as catch per hour of sampling effort
(Karr, 1981). Sitesin poor biologica condition are expected to have fewer individuas than higher qudity sites,
or in cases of enrichment more individuals than normally expected. The Cahaba River isavery productive
system for fish abundance and this metric has been modified to partition these differences by watershed size.
Ohio EPA (1987b) has modified this metric to individuds per unit of sampling effort less tolerant gpecies. Their
rationde is that under some environmenta changes, such as canopy remova aong with excess nutrification,
some fishes, particularly tolerant species such as Pimephales, will increase in abundance. They aso presented
quantitative dataillustrating reduced variahility in the scoring of this metric when tolerant species were removed.
This modification has sgnificant merit and should be evaluated asthe IBI protocoal isrefined for Alabama

METRIC 12—PROPORTION WITH DISEASE, DEFORMITIES,
LESIONS, AND TUMORS (PERCENT ANOMALIES)

Fish hedth isadirect concern of the public. Fish populations with excessive occurrence of disease and
skin anomdies generaly indicates high environmenta sress resulting in poor fish hedth. Skin anomdies are
caused by infections due to bacteria, viruses, fungus, and parasites, and exposure to toxic chemicals. Skin
anomalies are most common downstream of municipal and industrial discharges and areas subject to stress
from combined sewer overflows, urban runoff, and high temperature. Ohio EPA aso reported this metric was a
good indicator of subacute toxic stress when the community structure metrics indicated improved or good

conditions.
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PROCEDURE FOR CALCULATING IBI
Caculation and interpreteation of 1Bl vauesis a sraightforward eight-step hierarchica process:
-Develop expectation criteriafor each 1Bl metric
-Tabulate numbers and skin anomalies for each species
-Assign species to trophic guilds
-Assign tolerance categories to each species
-Cd culate metric values and record on the IBI calculation form
-Rate each |BI metric according to the scoring criteria (table 4)
-Cédlculate total 1Bl score
-Convert 1Bl scoreto abiologica integrity class (table 3)

The expectation criteriafor each metric have been derived and presented in table 4. The second Sep is
conducted in ether the laboratory or fidld and involves sorting and identifying individuas to Species, counting
(and weighing) individuds, determining skin anomalies, and recording this data on an gppropriate data form.
The third and fourth steps are accomplished by comparing regiond species lists to information presented in
Mettee and others (1996) and O’ Neil and Shepard (2000) which tabulates basic ecologica and distributional
datafor Alabama freshwater fishes. Step five requires that each IBI metric is correctly calculated and added to
the IBI caculation form. Step 6 involves rating the metric vaues according to criteriain table 4, while step
seven is Smply adding the 12 metric scoresto yield atota 1Bl score. The final step involves converting the totdl

IBI scoreto abiologica condition class according to the criterialisted in table 3.
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RESULTS AND DISCUSSION

SPECIES DIVERSITY AND CATCH

Fish sampling in the Cahaba River yielded atota of 9,020 individuasin 62 species and 11 families
(table 5, appendix). Wade samples yielded 53 species, while 28 species were collected with the boat
eectrofishing unit. The most diverse wading Ste in the main river channel was River Bend (Ste 2) with 30
species followed by Centreville (site 1) with 28 species. Sites with the poorest species diversity were Camp
Coleman (site 10) with 13 species and Altadena (Site 7) with 16 species. The intensive sampling effort
undertaken for thisinvestigation resulted in a higher catch of species compared to collections made at the same
dtesin years past (table 6).

It could possibly be inferred from table 6, athough fasdly, that fish species diversity in the Cahaba
River isactudly increesing! Thisis not the case, however, and table 6 highlights the importance of gpplying a
thorough and rigorous sampling technique when conducting fauna surveys or bioassessments. Further, if the
boat dectrofishing data are added to the results in table 6, this concept of adequate sampling becomes even
more apparent. Thirteen additional species were added to Site 1 bringing the total to 41 species, 10 additiona
species were added to site 3 for atotal of 32 species, two species were added to Site 4 for atotal of 25
gpecies, and five species were added to Site 12 for atotal of 35 species.

The maximum fish species diversity to be expected at each Site was estimated using three sources and
(or) techniques (table 7). One technique was to compile collection records and develop species lists. Pierson
and others (1989) published a study of Cahaba River fishes and compiled records of 506 samples taken at 169
locations in the system through 1985. Data from that study was used to approximate the expected maximum
oecies diversty a sampling Sites examined during this study.

Another estimate of maximum species diversty was made by combining the datain Pierson and others
(1989) with a series of fish biomonitoring samples taken at severa Sitesin the Cahaba by Geological Survey of
Alabama biologists from 1989-94 (Shepard and others, 1997), and the inclusion of data collected during this
sudy. The repstitive and systematic sampling approach used in these investigations resulted in the addition of
severa speciesto thetota specieslist for agiven sSte over that reported by Pierson and others (1989)(table 7).
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Table 5. Collection information for fish samples taken in the Cahaba River system, 2002.

Wading samples

Boat electrofishing samples

1 2 3 4 5 6 7 8 9 10 11 12 1 3 4 12

Centrevill River Bains Caldwell | Grants Camp Little Little

Piper | Boothton| Helena Altadena 1-59 Centreville| Piper | Boothton
e Bend Bridge Mill Mill Coleman Cahaba Cahaba
Date of collection 25Jun 02| 24 Jun 26 Jun 26 Jun 27 Jun 27 Jun | 1Aug 02 | 1Aug 02 |2 Aug 02 |2 Aug 022 Aug 02| 25 Jun | 25Jun 02| 26Jun0| 26 Jun | 25Jun02
02 02 02 02 02 02 2 02

Sampling time (min) 250 240 135 130 110 90 95 110 95 55 70 125 50 60 30 50
Pools 9 20 10 4 14 10 16 0 9 3 2 5 6 3 5
sampling Riffles 22 19 15 6 24 5 6 12 1 - -- -- --
Runs 37 16 14 35 29 17 16 17 17 10 31 -- -- -- -
efforts | shorelines 2 2 3 2 2 6 4 3 2 2 2 2 - - - -
Total 70 57 42 47 69 38 22 25 40 23 21 36 5 6 3 5
Pools 1,800 4,020 1,600 160 2,240 1,520 8,145 0 3,170 480 560 320 - - - -
Area Riffles 4,105 3,220 1,800 720 2,880 600 0 1,160 1,960 240 760 160 - - - -
sampled [Runs 5,925 2,920 2,240 4,200 3,480 2,280 320 2,720 3,280 3,360 1,880 4,960 - - - -
(%) Shorelines 600 600 900 600 600 1,800 1,200 800 600 600 600 600 - - - -
Total 12,430 10,760 6,540 5,680 9,200 6,200 9,665 4,680 9,010 4,680 3,800 5,440 - - - -

Total species 28 30 22 23 25 21 16 26 25 13 20 30 20 18 9 14
Total individuals 1,288 1,255 709 792 991 235 297 812 357 497 643 725 185 99 26 109
Catch per hour 309 314 315 366 541 157 188 443 225 542 551 348 222 99 52 131
Catch per 1,000 sq ft 104 117 108 139 108 38 31 174 40 106 169 133 - - - --
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Table 6. Species diversity comparisons between this study and historical fish samples

in the Cahaba River system.

Number of species (sample size)

Station 2002
1994* 1992-93%| 1989-90% | 1982-85°
wade boat total
1 Cahaba River-Centreville 28 20 41 20 - 15-21 (7) 16
2 Cahaba River-Riverbend 30 - 30 25 - 15-24 (7) 24
3 Cahaba River-Piper 22 18 32 16 - - 17-27 (2)
4 Cahaba River-Boothton 23 9 25 16 - - -
5 Cahaba River-Helena 25 - 25 21 8-14 (5) | 14-17 (4) 14
6 Cahaba River-Bains Bridge 21 - 21 14 8-12 (3) - 17
7 Cahaba River- near Altadena 16 - 16 7 1-17 (4) - -
8 Cahaba River-Caldwell Mill Road 26 - 26 22 18-19 (2) - 25
9 Cahaba River-Grants Mill Road 25 - 25 15 - - 15-22 (2)
10| Cahaba River-Camp Coleman 13 - 13 11 9-13 (5) - -
11| Cahaba River-l 59 20 - 20 12 11-15 (3) - 15
Little Cahaba River 30 14 35 24 16-22 (7) 10-22 -
12 2
Month(s) of collection(s) Jun-Aug May Apr-Sep | Apr-Sep | Apr-Sep

4. data from Shepard and others (1997)

b. data courtesy of J. Malcolm Pierson
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Table 7. Predictions of maximum species diversity for Cahaba River main channel sites.

Maximum species diversity ( S )
) Watershed
Station o Pierson and All data Model
area ( mi%)
others (1989) | through 2002* prediction?

1 Cahaba River-Centreville 1,027 74 82 63
2 Cahaba River-River Bend 919 76 82 61
3 Cahaba River-Piper 593 32 44 53
4 Cahaba River-Boothton 367 40 42 46
5 Cahaba River-Helena 335 41 47 45
6 Cahaba River-Bains Bridge 230 17 29 40
7 Cahaba River- near Altadena 207 29 35 39
8 Cahaba River-Caldwell Mill Road 200 25 39 39
9 Cahaba River-Grants Mill Road 129 22 30 34
10| Cahaba River-Camp Coleman 31 13 22 22
11| Cahaba River-1 59 18 15 25 19

- includes all species records in Pierson and others (1989), Shepard and others (1997),

and species records from this study.

%= according to the model S =8.06A°* applicable only to main channel.
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Species diversty is complexly correlated with avariety of environmenta factors such as geology,
climate, latitude, habitat, and environmenta degradation. MacArthur and Wilson (1967) demongtrated that land
areawas a predictor of species diversity using fauna survey data collected on Pecific idands. Their work
concerning idand biogeography was used as abasis for a third method to predict maximum species diversity. A
species-area rdationship for the Cahaba River main channd is presented in figure 1. Number of species was
taken from table 7 (al data through 2002) and area was equated to watershed area upstream of the sampling
Ste (table 1). The relationship between species diversity and areais described by the relationship:

S=CA’
where Sis species divergty, C isafitted congtant that varies among fauna groups, A isidand area (watershed
areain mi?), and z is a constant which fals generally between 0.20 and 0.35 (MacArthur and Wilson, 1967).
The congtants were estimated using least squares linear regression (fig. 1) to yield an equation used to model
maximum species diversty (S,.,) for the Cahaba River main channd:
Siex = 8.14A02%

S Was cdculated for dl main channel sites using the above formula and the results presented in table
7. Edimates of S, can be auseful frame of reference for comparison with collection data, either single or
multiple samples. Species catch based on limited collection data (S) rarely approaches S, but the proportion
of Sto S« can be used in aquditative way to assess the biological integrity of adte relative to species
diversity only, with little consideration of ecologica function. A plot of S/ S, ratio versus watershed area (fig.
2) reveded a rdationship between these two variables. In smdler streamsit is much easer to collect mog, if
not dl, of the pecies occupying the stream in a single sample. Species catch in larger streams, on the other
hand, rarely approaches S, ; in fact, it will be sgnificantly below this number. In figure 2 aline wasfitted by
hand to those sitesin the main channe that had high species diversity (stes 1, 2, 8, 9, and 11), were considered
to have good biologica condition, and that represented the maximum S/ S, ratio to be expected in the main
channd of the Cahaba. Sitesfalling below this line were interpreted to be under-saturated with species. Sites 7
and 10 were consdered substantialy under-saturated while sites 3, 4, 5, and 6 were considered moderately
under-saturated relative to
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species diversity. Results of this approach for discriminating sites with poor species diversity correspond with
known habitat and(or) water quality degradation in the system (Shepard and others, 1997).

It isimportant to note that species diversity should not be used as the only indicator of biological
integrity while conducting biologica assessments. Species diversity is rdated to biologicd integrity, but diversity
numbers aone can sometimes be mideading when interpreted out of context, and other components of
biologicd integrity should always be considered together with species diversity.

Another useful parameter for analyzing collection datais catch, or yield per unit of sampling effort.
Samples collected during this study alowed catch to be calculated in two ways: catch per unit time (hour) and
catch per unit area (1,000 ft?) (fig. 3). Catch rates are highly spexific to sampling technique, sampling gear, and
the effectiveness of the field crew in making the collection. Using the GSA sampling technique, “normd” catch
rates generdly fal in the range of 250 to 350 individuas per hour. Rates below this may indicate fish
populations with less-than-norma productivity, asisthe case at Stes 6, 7, and 9, while rates over this range
may indicate over productivity, as observed at sites 5, 8, 10, and 11. Catch rates per unit area gppeard to
confirm this observation with sites 6, 7, and 9 producing fewer fish while sites 8 and 11 appeared over
productive.

The two measures of catch were combined into a single catch index (Cl) caculated asfollows:

Cl=N¢ (1,000ft2/a) ¢ (60 minutes/ hr) ¢ (1/t)
Cl =(N ¢ 60,000) / (aCt)
Cl = 60,000N / at
where N isthe totd number of individuas collected in the sample, a isthe totd area sampled in square feet, and
t is sample time measured in minutes. The factor 60,000 is for converting to a standard basis of 1,000 ft? and a
unit time of one hour. The dimensons of thisindex are,
catch (numbers of individuals) / 1,000 ft? ¢ hr

When Cl was plotted againgt watershed area (fig. 3), a useful relationship resulted for discriminating Steswith a
low catch rate.
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INDEX OF BIOTIC INTEGRITY

IBI caculations (table 8) indicate good biotic condition at Stes 1 (Centreville), 2 (River Bend), 8
(Cdawdl Mill), 9 (Grants Mill), 11 (Interstate 59), and 12 (L.ittle Cahaba); fair condition at Stes 3 (Piper), 4
(Boothton), 5 (Helena) and 6 (Bains Bridge); and poor condition at sites 7 (Altadena) and 10 (Camp
Coleman). These results compare favorably with IBI data presented in Shepard and others (1997). Although
IBI scoresfor this study were generdly higher than scores reported in that study due to a more intensive
sampling effort in 2002, asmilar pattern of 1Bl variaion in the Cahaba main channd was gpparent for both
studies -- fair to good scores at sites 1 and 2, poor to fair scores at sites 3 through 7, fair to good scores at
Stes8 and 9, poor to fair scores at Site 10, and fair to good scores at Site 11. Site 12 (Little Cahaba River) had
good scores for both studies.

SITE DESCRIPTIONS
SITE1- CAHABA RIVER AT CENTREVILLE

Site 1 was sampled at the new Alternate U.S. Hwy. 82 bridge approximately 1 mile upstream of the
old U.S. Hwy. 82 bridge in Centreville. The area sampled was alarge riffle-run complex about 200 feet wide
immediately upstream of the bridge. Subgirate in the riffles was predominatly cobble, large gravel, and boulders
while the runs were cobble, gravel, and some sand in lower velocity runs. Extensive beds of Justicia covered
most of the shod area. Pools near the shordline had a sand and gravel substrate often mixed with debris snags
and occasiond boulders. Sampling time for the wading effort was 250 minutes, 70 efforts were made, and
12,430 ft of stream was sampled (table 5). The eectroboat sample was taken downstream of the old U.S,
Hwy. 82 bridge approximately 500 feet. Five efforts were made with the electroboat before species were
depleted. Twenty-eight species were collected during the wade samples and 13 additional species were
collected with the eectroboat for atota of 41 species at this site. More species were collected during the
wading effort compared to a 1994 sample and a series of samples collected in1989-90 (table 6). A wade
sample from the early 1980s yielded only 16 species.

The largescde stoneroller, Campostoma oligol epis, was the most common species at 27.5 percent
followed by the blacktail shiner, Cyprinella venusta, at 17.9 percent, the Alabama shiner
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Table 8.

IBI scores for 12 sites in the Cahaba River system, 2002.

1-Centreville 2-River Bend 3-Piper 4-Boothton 5-Helena 6-Bains Bridge
IBI metric
value score value score value score value score value score value score
1 Total native species 28 5 30 5 22 3 23 5 25 5 21 5
2 Total darter species 6 5 6 5 5 3 6 5 6 5 6 5
3 Total minnow species 11 5 11 5 7 3 6 3 6 3 5 3
4 Total sunfish species 3 3 4 3 2 3 4 3 4 3 5 5
5 Total sucker species 4 3 4 3 2 3 2 3 3 3 3 5
6 Intolerant species 4 5 3 3 2 3 3 3 3 3 2 3
7 Percent sunfish 2.5 5 4 5 0.8 5 4.7 5 2.6 5 48.1 1
Percent omnivores and 29.2 1 13.9 3 24.1 1 5.4 3 20.4 1 3 5
8 herbivores
9 Percent insectivorous cyprinids 37.5 3 61.6 5 53.7 5 54.5 5 41 3 22.2 3
10 | Percent top carnivores 2.1 5 2.8 5 3.1 5 1.6 3 1 3 1.7 3
11| Catch per hour 309 3 314 3 315 3 366 3 541 3 157 3
12 | Percent anomalies 0 5 0 5 0 5 0 5 0 5 0 5
IBI score - 48 - 50 - 42 - 46 - 42 - 46
Biological condition good good fair fair fair fair
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Table 8. IBI scores for 12 sites in the Cahaba River system, 2002 — Continued

7-Altadena 8-Caldwell Mill 9-Grants Mill 10-Camp Coleman 11-Interstate 59 12- Little Cahaba
IBI metric value score value score value score value score value score value score
1 Total native species 16 3 25 5 25 5 13 3 20 5 30 5
2 Total darter species 1 1 6 5 5 5 1 1 4 5 7 5
3 Total minnow species 2 1 6 3 6 3 5 3 6 3 9 5
4 Total sunfish species 5 5 7 5 5 5 3 3 4 5 4 5
5 Total sucker species 4 5 3 5 3 5 2 3 3 5 3 5
6 Intolerant species 0 1 2 3 1 3 0 1 2 3 4 5
7 Percent sunfish 59.9 1 21.6 3 15.4 3 3.8 5 18.8 3 6 5
Percent omnivores and 0 5 13.8 3 5.6 3 60.8 1 26.4 1 17.9 3
° herbivores
9 Percent insectivorous cyprinids 19.5 1 37.7 3 48.8 5 20.3 3 30.5 3 44 3
10 | Percent top carnivores 2.7 5 4.6 5 2.5 5 1.2 3 3.6 5 2.9 5
11| Catch per hour 188 3 443 3 225 3 542 5 551 5 348 3
12 | Percent anomalies 0 5 0 5 0 5 0 5 0 5 0 5
IBI score - 36 - 48 - 50 - 36 - 48 - 54
Biological condition poor good good poor good good
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at 7.7 percent, the banded sculpin, Cottus carolinae, a 6.9 percent, and the rock darter, Etheostoma
rupestre, at 6.5 percent. Two individuas of the endangered Cahaba shiner, Notropis cahabae, and 17
individuas of the threatened goldline darter, Percina aurolineata, were found & this Ste. Severd goldline
darters were young-of-year indicating a successful spawn in the spring. Two species considered intolerant, the
shadow bass, Ambloplites ariommus, and the greenbreast darter, Etheostoma jordani, were also found.

The IBI score (48) resulted in agood ranking relative to overal biologica condition (table 8). Percent
omnivores and herbivores was high, and scored low, indicating that productivity may be an issue a this site.
Sunfish and sucker diversity were average aong with percent insectivorous cyprinids and catch per hour, while
al other metrics scored 5.

SITEZ2- CAHABA RIVER AT RIVER BEND

Site 2 was sampled at alarge shod just downstream of the Bibb Co. Hwy. 26 bridge. Pools were a
more common fegture at this Ste and subdrate was generdly a mixture of sand and sit with some gravd. Riffles
had a cobble and gravel subsirate while runs had cobble, gravel, and sand. Sampling time for the wading effort
was 240 minutes, 57 efforts were made, and 10,760 ft? of stream was sampled (table 5). An eectroboat
sample was not collected at this Site because of difficult boat launching access. Thirty species were collected in
2002 compared to 25 speciesin 1994 and 24 species from awade sample in the early 1980s (table 6).

The most common species at Ste 2 was the blacktail shiner a 21.4 percent, followed by the slverstripe
shiner, Notropis stilbius, at 16.8 percent, the largescale stoneroller at 10.8 percent, the clear chub, Hybopsis
winchelli, a 7.3 percent, and the rock darter at 7.2 percent. Eight individuas of the goldline darter were found
while the Cahaba shiner was not collected at this Site, and two intolerant species, the shadow bass and
greenbreast darter, were collected. The IBI score (50) ranked as good biological condition and was the highest

IBI score of al main channd sites sampled. All metrics scored ether average (3) or exceptiond (5).

STE 3- CAHABA RIVER AT PIPER
The Piper site was sampled gpproximately 1 mile downstream of the Bibb Co. Hwy. 24 bridge. Both a
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wading sample and electroboat sample were made at this Ste. The wading effort was made in alarge shod
dominated by bedrock outcrops. Cracked and eroded bedrock created runs throughout the shoal, whereas
cobble and rubble riffles were found along both shordlines and at the foot of the shod. Cahaba Lilies were very
common throughout the sampled area. Time for the wading effort was 135 minutes, 42 efforts were made, and
6,540 ft2 of stream was sampled (table 5). Just upstream of the shod areawas along pool in which the
electroboat sample was made. Six efforts were required in the pool to deplete species. Twenty-two species
were collected during the wading effort and 18 during the electroboat effort for atotal of 32 species at this Site.
Sixteen species were collected in 1994 and two wade samples made in the early 1980s yielded 17 and 27
Species (table 6).

The slverstripe shiner was the most common species at 23.7 percent followed by the largescae
stoneroller at 23.3 percent, the Alabama shiner at 20 percent, the rock darter at 8.3 percent, and the blacktail
shiner a 7.2 percent. Eight individuas of the goldline darter were found in the riffle area on the left shordine and
the greenbreast darter was collected at this Site. The IBI score (42) ranked this Site as only fair biological
condition. Percent omnivores and herbivores was high scoring this metric low while dl of the diversity metrics
scored only average. Species diverdty at Site 3 was lower than expected resulting, in part, in alower IBI
score. The Piper Steisaso in azone of enhanced attached and planktonic agae growth and the habitat
differences between it and Stes 1 and 2 are very distinct.

SITE4 - CAHABA RIVER AT BOOTHTON

The Boothton site is located where a concrete dab was congtructed years ago over the river for hauling
cod. The wading effort was made downsiream of the dab in arun-riffle shoad complex. Runs were the
dominant habitat feature and were ether cobble, bedrock, or a bedrock-cobble mix. Riffles, when found, were
typicaly cobble and rubble mixed with some gravel and sand. A few pools were found near the shod head with
sand-covered bedrock and some smdll rubble. Time for the wading effort was 130 minutes, 47 efforts were
made, and 5,680 ft of stream was sampled (table 5). The electroboat sample was made upstream of the dab
and only three efforts were completed before sampling had to be stopped due to the presence of swimmersin

the sample area. Twenty-three species were collected during the wading effort and nine species during the
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electroboat effort for atota of 25 gpecies. Sixteen gpecies were collected during awade samplein 1994 (table
6).

The slverdtripe shiner was the most abundant species collected at 38.5 percent followed by the rock
darter a 20.1 percent, the Alabama shiner at 8.3 percent, the riffle minnow, Phenacobius catostomus, at 6.2
percent, and the largescale soneroller at 5.4 percent. Two intolerant species were found at the Boothton Site,
the greenbreast darter and the coal darter, Percina brevicauda. The IBI score (46) ranked this Ste asfair
biologica condition. All metrics scored either average or exceptiona and the reason for the fair score was the
average scores for minnow, sunfish, and sucker diversity, and average scores for catch and top carnivore
abundance. Interestingly, the percent omnivore and herbivore metric was low at 5.4 percent, scoring this metric
in the average range.

SITES5- CAHABA RIVER AT HELENA

Site 5 was located just downstream of the Shelby Co. Hwy. 52 bridge about 300 feet in alargeriffle-
run shod complex. Riffles and runs were about equaly proportioned throughout the shod with riffles of
bedrock and cobble while runs had a substrate of gravel, cobble, and rubble. Justicia beds were common over
the exposed shod areas. Severd pool efforts were aso made downstream of the shoa and the pools had a
substrate of sand mixed with st and occasond detritus. Time for the wading effort was 110 minutes, 69 efforts
were made, and 9,200 ft? of stream was sampled (table 5). Twenty-five species were collected in 2002
compared to 21 speciesin 1995, 8-14 speciesin 1992-93, 14-17 speciesin 1989-90, and 14 speciesin the
early 1980s (table 6).

Three species were common at this Site: the silverstripe shiner at 35.7 percent, the rock darter at 24.8
percent, and the largescal e stoneroller at 20.2 percent, followed by fewer numbers of the blackbanded darter
at 3.9 percent and the Alabama shiner a 3.2 percent. Three intolerant species were found: the shadow bass,
greenbreast darter, and cod darter. Biological condition was only fair a this Ste with a score of 42 (table 8).
Tota species and darter species scored exceptiona while the other diversity metrics scored only average. Totd
omnivores and herbivores was high resulting in apoor score for this metric while catch scored average.

SITE 6 - CAHABA RIVER AT BAINS BRIDGE
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This ste was sampled about 300 feet upstream and about 500 feet downstream of the bridge. The only
riffle area was under the bridge and it had a substrate of limestone rip rap, sand, and gravel. Site 6 was
predominantly bedrock and sand pools upstream with sand pools and gravel-sand runs downstream. Banks
were heavily eroded but extensive trees and tree limb cover were present along both shordlines. Sampling time
was 90 minutes, 38 efforts were made, and 6,200 ft? of stream was sampled (table 5). Twenty-one species
were collected in 2002 compared to 14 speciesin 1994, 8 to 12 speciesin 1992-93, and 17 speciesin one
wade collection from the early 1980s (table 6). Catch per hour (157) was the lowest, while catch per 1,000 ft2
(38) was among the lowest of al main channd Stes sampled.

Habitat at this Ste was very productive of sunfishes with the longear sunfish, Lepomis megalotis, most
common at 31.5 percent followed by the silverstripe shiner at 16.2 percent, the bluegill a 14.9 percent, the
blackbanded darter at 6.4 percent, and the golden redhorse at 5.5 percent. Two species considered intolerant
were found: the shadow bass and the coa darter. The IBI score (46) ranked this Ste asfair biological
condition. All diversity metrics scored 5 with the exception of minnow species which was average. Percent
sunfish was high at 48.1 resulting in a poor score for this metric, while percent omnivores and herbivores was
low at 3 percent resulting in an exceptional score for this metric.
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SITE7- CAHABA RIVER NEAR ALTADENA

Site 7 was located adjacent to a commercid sod farm just over 2 miles downstream of site 8, Caldwell
Mill. Habitat was subgtantidly impaired by bedload deposits of sand and silt mixed with some gravel and
detritus. Riffle zones were present but they were covered with bedload materid. The sampled reach was
basicdly along pool with varying depths. Banks were eroded and, like the Bains Bridge site, shordines had
extensive tree snags and limbs as instream cover. Sampling time was 95 minutes, 22 efforts were completed,
and 9,665 ft? of stream was sampled (table 5). Sixteen species were collected at this site in 2002 with only
seven taken in 1994. Species diversity of four wade samples made in 1992-93 ranged from 1 to 17 species
(table 6).

The sunfish family was the most commonly found group at this site, with the longear sunfish most
common at 30 percent, followed by the bluegill a 27 percent, the blacktail shiner a 17.9 percent, the
blackspotted topminnow, Fundulus olivaceus, at 7.1 percent, and the golden redhorse at 3.0 percent. No
species consgdered intolerant were collected at this Site. The pooled nature of habitat and structurally complex
shordines at this Ste were ided for supporting sunfish and topminnows. The IBI score was low a 36 ranking
this Ste as poor in biologica condition. Species diversity metric scores for sunfish and suckers were exceptiona
while the other diversity scores were average or low. The high percentage of sunfish resulted in a poor score for
this metric while the absence of omnivores and herbivores resulted in an exceptiona score for this metric.

SITE8- CAHABA RIVER AT CALDWELL MILL

Site 8 was located between the Shelby Co. Hwy. 29 bridge and an old mill dam approximately 500
feet upstiream. Habitat at this site was excdlent with bedrock and rubble pools, gravel and cobbleriffles, and
grave runswith Justicia beds dong the margins. Sampling time for this Ste was 110 minutes, 25 sampling
efforts were completed, and 4,680 ft2 of stream was sampled (table 5). Twenty-six species were collected in
2002 compared to 22 speciesin 1994, 18 and 19 species during two samplesin 1992-93, and 25 species
during one wade collection in the early 1980s (table 6). Catch per hour was among the highest at 443 while
catch per 1,000 ft? was the highest of dl main channd sites a 174.

The Alabama shiner was the most common species collected at 26.1 percent followed by the largescae
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stoneroller a 13.7 percent, the rock darter and the bluegill at 11.6 percent each, and the blacktail shiner and
longear sunfish at 9.1 percent each. Three species considered intolerant were collected at Cadwell Mill: the
shadow bass, greenbreast darter, and Alabama darter, Etheostoma ramseyi. The IBI score (48) indicated
good hiologica conditions. All diversity metrics scored 5 with the exception of minnow species which scored 3.
Percent sunfish, percent omnivores and herbivores, percent insectivorous cyprinids, and catch al scored 3. The
Cddwdl Mill steis an exception to typicad biologica conditionsin this middle reach of the Cahaba The small
mill dam acts as an upstream sediment trap holding bedload materia. As such, the habitat structure and quality
downgtream is good to excdlent. Additiondly, the dam is an upsiream barrier to fish migrations resulting in a
region where fishes concentrate throughout the year. Thisis observed in the high catch rates, higher species
diversity compared to nearby downstream sites, occurrence of unusual species like grass carp, and the high

occurrence of predators (three Micropter us bass species) utilizing the high dengity of forage.
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SITE9- CAHABA RIVER AT GRANTSMILL

The stream reach sampled at Grants Mill extended from the Jefferson Co. Hwy. 143 bridge upstream
for 600 feet. The downstream half of the sampled reach was ariffle-run area while a pool-run area was located
in the upsiream half. Habitat quality at this site was good to excdlent with a complex riffle-run-pool sructure
throughout the downstream sampled reach. Riffles varied from deep, swift areas of boulders to shdlow, cobble
and bedrock areas. Runs were also found in the deeper parts of the stream with bedrock and boul der
subgtrate. Shallow runs generdly conssted of bedrock covered with varying amounts of sand, gravel, and
cobble. Pool substrate consisted of a thin sand layer over bedrock, or sand mixed with gravel and(or) detritus.
Time of sampling was 95 minutes, 40 efforts were completed, and 9,010 ft? of stream was sampled (table 5).
Twenty-five species were collected at this sitein 2002 compared to 15 speciesin 1994, and 15 to 22 species
collected in two wade samples taken in the early 1980s (table 6). Catch rate per hour was comparatively low
at 225 while catch per 1,000 ft? was very low a 40, similar to sites 6 and 7 downstream.

Species with the highest dbundance at Grants Mill were the Alabama shiner a 23.5 percent, the
siverdtripe shiner at 17.9 percent, the longear sunfish at 11.5 percent, the blackbanded darter at 6.4 percent,
and the blacktail shiner at 6.2 percent. Only one intolerant species was collected at this Site, the greenbreast
darter. The 1Bl score was high at 50 ranking this Site in the good biological condition range. All species
diversity metrics scored 5 except for one, minnow diversity, which scored 3. Percent sunfish, omnivores and
herbivores, and catch were dl average, while percent insectivorous cyprinids and top carnivores both scored 5.
The low catch rate at this Site may be an early indication that biologica conditions are changing in response to

deteriorating water-quality conditions upstream of the Site.
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SITE 10 - CAHABA RIVER AT CAMP COLEMAN

The Camp Coleman site was sampled from the Little Cahaba Creek mouth to about 400 feet upstream.
Habitat was limited to bedrock covered with a sediment-algae layer of varying thickness. Shorelines had root
mats, heavy riparian cover in places, and some deed trees. The entire sampled reach was essentidly along
bedrock run, but afew riffle areas were found. Sampling time at this site was 55 minutes, 23 efforts were
completed, and 4,680 ft? of stream was sampled (table 5). Only 13 species were collected in 2002 compared
to 11 in 1994, and from 9 to 13 speciesin five samples made in 1992-93 (table 6). Catch rate per hour (542)
was among the highest of al main channdl sites, while catch per 1,000 ft* was also high at 106.

Five species accounted for over 90 percent of the catch at Camp Coleman: the largescale stoneroller at
60.8 percent, slvergtripe shiner a 11.5 percent, Alabama hogsucker a 10.1 percent, Alabama shiner at 5.2
percent, and blacktail shiner at 3.2 percent. No intolerant species were found at this Site. The IBI scored a 36,
in the poor biologica condition range. Poor to average species diversity scores, alow score for percent
omnivores and herbivores, and low numbers of insectivorous cyprinids contribute to the poor biologica
condition. This Site is downstream of the Trussville wasteweater plant and the community of Trussville.

SITE 11 - CAHABA RIVER AT INTERSTATE HWY . 59

The most upsiream site sampled on the Cahaba River main channe had good habitat qudity with a
predominantly cobble and gravel subgtrate throughout. Water at this Site was very clear due to spring flowsin
the area. The channd was narrow, up to 25 feet wide in places, with depths varying from afew inches up to
2.5 feet in some pools below riffles. Didtinct riffles and runs were formed throughout the sampled reach
connected by shallow, gravel-cobble pools. Sampling time was 70 minutes, 21 efforts were completed, and
3,800 ft2 of stream was sampled (table 5). Twenty species were collected in 2002 compared to 12 speciesin
1994, 11 to 15 speciesin 1992-93, and 15 species in one wade samplein the early 1980s. Catch rate per hour
was the highest of dl sites a 551 while catch rate per 1,000 ft2 was near the highest at 169, just dightly less
then the Cadwell Mill ste.

The most common species was the largescale stoneroller at 26.4 percent, followed by the Slverstripe
shiner a 13.1 percent, the rainbow shiner, Notropis chrosomus, at 10.4 percent, the longear sunfish at 9.3
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percent, and the Alabama hogsucker at 7.9 percent. Two intolerant species were found at this Site, the rainbow
shiner and the Alabama darter. The rainbow shiner is generdly only found in abundance in clear treams with
good water qudity. The IBI score was 48, ranking this Site in the good biologica condition range. High
diversity metric scores, high catch rates, and high carnivore percentages contribute to the good score at this

Ste. Percent omnivores and herbivores was high at this Site resulting in alow score for this metric.
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SITE12- LITTLE CAHABA RIVER

The wading sample reach for this site extended downstream of the Bibb Co. Hwy. 65 bridge for
approximately 200 feet and upstream of the bridge for 500 feet. A large idand split the stream channd into two
long riffle-run complexes. Rifflesin the left channel were degper with cobble, bedrock, and gravel substrate
whilerifflesin the right channd were shalower of cobble, rubble, sand, and gravel. Pools were found at the
upstream end of theidand and intermittently through the right channe. The Little Cahaba Ste was sampled for
125 minutes, 36 efforts were completed, and 5,440 ft2 of stream was sampled (table 5). The dectrofishing
boat-sampled reach extended from just upstream of the idand to about 600 feet upstream. Five efforts were
completed before species catch was depleted. Thirty species were collected in the wade sample and 14
speciesin the dectroboat sample for a Ste total of 35 species. The wade sample total is compared to 24
species collected in 1994, 16 to 22 speciesin 1992-93, and 10 to 22 speciesin 1989-90 (table 6). Total
species diversity was second only to the Centreville Site and wading sample species diversity (30) equalled that
for ste 2, River Bend.

The slverdtripe shiner was most commonly found at 19.2 percent followed by the largescae stoneroller
at 17.8 percent, the tricolor shiner, Cyprinella trichroistia, at 11.0 percent, the Alabama hogsucker at 6.5
percent, and the Alabama darter at 5.5 percent. Two individuas of the goldline darter were collected a this Ste
along with three species considered intolerant: the shadow bass, the greenbreast darter, and the Alabama
darter. The IBI score (54) wasin the good biologica condition range and was the highest of al sites sampled.
All metrics scored 5 except the metrics percent omnivores and herbivores, percent insectivorous cyprinids, and
catch which scored 3. The Little Cahaba River ste historicaly has had a diverse fish fauna and this collection
confirmsthat its biologicd satusis ill good to excdlent.
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SUMMARY

Shepard and others (1997) presented amodd for biologica condition in the Cahaba River main
channd and related observed biological patterns and processes to pollution mechanisms operating in the river a
that time. Data collected during the current investigation of fish communities confirms many of their conclusons
relative to causes of biologica variation in the Cahaba and dso sheds additiond light on patterns of fish species
diverdty, population variaion, and the overal satus of fishesin the Cahaba River main channdl.

Species diversity a the sampled Stes was greater than expected compared to information developed in
past investigations. Intensive sampling techniques no doubt played arole in the greater diversity and catch
observed during this study.

A summary of study resultsis presented in table 9 and figure 4 based on the three community metrics of
species divergty, catch, and biologica condition. Severd sites in the main channel Cahaba River meet
expectations relative to diversity, catch, and biological condition (sites 1, 2, 8, 11, 12). Other sSites were good
relative to catch but only fair relative to species diversity and biologica condition (Sites 3, 4, 5). We interpret
these resullts as biological effects due to nutrient loading upstream in the watershed and from mgjor tributaries
such as Buck Creek. Nutrientsin this reach of the Cahaba originate from multiple sources including wastewater
trestment plants, nonpoint runoff from urban areas, and possibly nitrogen deposition originating from the high
density of automobilesin the immediate airshed. Two sites (6 and 7) were poor rdative to both species
diversity and catch, and poor (Site 7) to fair (Ste 6) in biologica condition. We interpret these results as
biologica effects of sediment bedload and perhaps runoff of toxics and other associated nonpoint sources. Site
8 had good biologica and habitat qudity and is an example of the potentid that this reach of the Cahaba River
has for recovery if sedimentation and other nonpoint pollution sources were better understood and managed.
Site 9 was good relative to diversity and biologica condition but poor in catch. This may be an early indicator
that this reach of the Cahabaisin decline. Site 10 was poor in both diversity and biologica condition but good
in catch. Biologica conditionsin this reach were interpreted as affected by a combination of pollutants from
both discharged wastewaters and urban runoff from the community of Trussville. Site 11 represents the

upstream reference condition and is amodd for what the reach downstream of Trussville could becomeif
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pollution sources in and around Trussville were more intensively managed.



Table 9. Summary of fish community metrics for sites in the Cahaba River system, 2002.

Community metric*
Station Species Biological
Catch

diversity condition
1 Cahaba River-Centreville G G G
2 Cahaba River-Riverbend G G G
3 Cahaba River-Piper F G F
4 Cahaba River-Boothton F G F
5 Cahaba River-Helena F G F
6 Cahaba River-Bains Bridge P P F
7 Cahaba River- near Altadena P P P
8 Cahaba River-Caldwell Mill Road G G G
9 Cahaba River-Grants Mill Road G P G
10 Cahaba River-Camp Coleman P G P
11| Cahaba River-159 G G G
12| Little Cahaba River G G G

' G-good; F-fair; P-poor

Figure 4.
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Appendix

Collection data for samples in the Cahaba River, 2002
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Wading samples

Boat electrofishing samples

Soeci 1 2 3 4 5 6 7 8 9 10 11 12 1 3 4 12
ecies . ) ) )
i Centreville Sg’:(; Piper |Boothton| Helena :r?cllgse Altadena Ca'\lﬂdi\ll\lle” G'\rfiﬂts CE;T:;” 1-59 C::allf)a Centreville| Piper |Boothton C::allf)a
LEPISOSTEIDAE
(gars)
Lepisosteus oculatus - - - - - - - - - - - - 1 - - -
L. osseus 1 1 2 1 2 - - - 1 - - - - 3 - -
CLUPEIDAE
(herrings and shads)
Dorosoma cepedianum - - - - - - - - - - - 1 47 15 - 42
CYPRINIDAE
(minnows and carps)
Campostoma oligolepis 354 135 165 43 200 7 - 111 20 302 170 129 2 - - -
Ctenopharyngodon idella - - - - - - - 1 - - - - - - - -
Cyprinella callistia 99 68 142 66 32 8 - 212 84 26 20 - - - - -
C. trichroistia - - 1 - - - - - 2 24 80 - - - -
C. venusta 230 268 51 7 3 4 53 74 22 16 1 25 15 29 - -
Hybopsis winchelli 3 91 - - - - - - 2 - - 7 - - - -
Lythrurus bellus - - - - - - - - - - - 10 - - - -
Macrhybopsis aestivalis - 26 - - - - - - - - - - - - - -
Notropis ammophilus - - - - - - - - - - - - 1 - - -
N. atherinoides - - - - - - - - - - - - - - -
N. cahabae 2 - - - - - - - - - - - - - - -
N. chrosomus - - - - - - - - - - 67 - - - - -
N. stilbius 69 211 168 305 354 38 5 7 64 57 84 139 -- -- -- --
N. uranoscopus 45 72 -- — -- -- — - -- -- — 24 -- -- -- -
N. volucellus 29 27 19 5 4 - - - - - - 14 - - - -
Phenacobius catostomus 2 — 49 14 2 — 13 2 -- — 20 - - - -
Pimephales notatus - - - - - - - - - - - - - - -
P. vigilax 22 32 6 - - - - - - - - - - - - -
CATOSTOMIDAE
(suckers)

Carpiodes cyprinus - - - - - - - - - - - - 1 -- - -
C. velifer - - - - - - - - - - - - 22 3 - 1
Hypentelium etowanum 46 9 6 16 21 3 - 34 21 50 51 47 - - - -
Ictiobus bubalus - - - - - - - - - - - - 2 5 - -
Minytrema melanops - - - - - - 1 - - - - - - - - -
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Wading samples

Boat electrofishing samples

) 1 2 3 4 5 6 7 8 9 10 11 12 1 3 4 12
Species c . River . Bains Caldwell | Grants Camp Little . . Little
entreville Bend Piper |Boothton| Helena Bridge Altadena Mill Mill Coleman 1-59 Cahaba Centreville| Piper [Boothton Cahaba
Moxostoma carinatum 2 - - - - - - - - - - 12 8 3
M. duguesnei 29 18 5 13 - - 1 — - - 6 1 - 5 16
M. erythrurum 39 22 - — 21 13 — 6 8 5 16 - - - 18
M. poecilurum - 1 - — 3 7 11 6 1 - 1 — 17 1 5 6
ICTALURIDAE
(bullheads and catfishes)
Ameiurus natalis - - - 2 - - - - - - 1 - - - - -
Ictalurus furcatus - - - - = - - - = - - - - - -
I. punctatus - - 2 5 2 - 1 — 12 - - 1 5 2 4
Noturus leptacanthus 6 4 - - - - — - - - - — - - - -
Pylodictis olivaris - - 17 — 1 - - — 4 - - - - 12 2 -
ATHERINIDAE
(silversides)
Labidesthes sicculus - - - - - - - - - - - - 1 -- - -
POECILIIDAE
(livebearers)
Gambusia affinis - - - - 2 - - - - - - - - - - -
FUNDULIDAE
(topminnows)
Fundulus olivaceus - 2 1 - - 5 21 4 2 - - 4 - - - -
COTTIDAE
(sculpins)
Cottus carolinae 89 18 - - 1 - - - - - 40 5 - - - -
CENTRARCHIDAE
(sunfishes)
Ambloplites ariommus 1 1 - 5 2 1 - 2 - - - 3 - - 1 -
Lepomis cyanellus - - - — 1 1 4 2 1 1 29 - - 1 - -
L. gulosus - - - - — - — 1 1 - - - - - - -
L. macrochirus 2 8 4 6 35 80 94 8 4 31 3 8 2 1
L. megalotis 29 42 31 19 74 89 74 41 14 60 30 29 3 -
L. microlophus - 1 - - - 3 3 1 - - 1 - - 1 - 1
L. miniatus - - - - - 2 4 4 - - 11 - - - -
Micropterus coosae - - 3 - - 1 4 23 15 — 2 - 1
M. punctulatus 24 33 17 6 6 3 7 32 3 2 - 3 14 5 1 2
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Wading samples

Boat electrofishing samples

) 1 2 3 4 5 6 7 8 9 10 11 12 1 3 4 12
Species c . River . Bains Caldwell | Grants Camp Little . . Little
entreville Bend Piper |Boothton| Helena Bridge Altadena Mill Mill Coleman 1-59 Cahaba Centreville| Piper [Boothton Cahaba
M. salmoides - - - - = - - 1 - - - - 1 - -
Pomoxis nigromaculatus - - - - - - - - - - - - - - -
PERCIDAE
(darters)
Etheostoma jordani 9 19 5 9 5 - - 1 18 - - 33 - - - -
E. ramseyi - - - - — - - 3 - - 9 40 - - - -
E. rupestre 84 90 59 159 246 8 — 94 5 - - 30 - -- - --
E. stigmaeum 6 2 1 3 3 3 - 1 1 - - 1 - - - -
E. whipplei - - - - - - - - - 6 - - - - -
Percina aurolineata 17 8 8 - - - - — - - - 2 - - - -
P. brevicauda - - - 4 1 - - - - - - - - - —
P. kathae - 3 - 17 3 - 7 6 - 5 1 2 1 1 1
P. nigrofasciata 47 27 25 39 39 15 8 27 23 11 15 22 -- -- -- -
P. shumardi 1 - - - - - - - - - - - - - - —
SCIAENIDAE
(drums)
Aplodinotus grunniens - - - - - - - - - - - 3 1 5 - 9
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APPENDIX G:

GlSLand Use Analysis
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Fig. G-1

“Cahaba River Watershed Study:
Disturbed vs. Undisturbed”

Thisfigure portrays the land use changes in the watershed using GIS land change andlysis for the years
1983, 1990, and 1998. GIS land change anadysis focused on the “disturbed” land use class as
opposed to the “undisturbed” land use class. The “disturbed” land use classincludes

resdentid, commercid, indugtrid, trangportation, and bare ground. The “undisturbed” land use classis
basicdly forested lands and grasdands. Thisfigureis available in hard copy upon request; contact
Hoke Howard at (706)355-8721 or email at howard.hoke@epa.gov
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Figure G-2

|| Buck Creek Watershed Study
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APPENDIX H:

NPDES Violations, Retrieval file, Majorsin Cahaba Basin
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PAGE:

FLSD FLED

09/ 01/ 94 08/31/99

01/01/02 12/31/06

10/ 15/ 02
1
MAJORS | N CAHABA BASI N
TOM MCG LL
Q
LR R R RS EEEREEEEEEEEEEEEEEEEEEEEEEEEREEREEREEEEEREEEEEEEREEREEREEEEEEEEEEEEEEREEEEEEEEEREREEEEEEEEEEEIEEEEEEEEEEEEEEEEEEEEEEEEEEE S
* % % q
NPI D FNVS MADI  RDF9 PERD PERE PYQS CYQS PYMs CYMS
DSDG PI PQ PI AC PI DT STRP NRPU STSU NSUN STSS NSUS | LSD | LED M.SD M_ED
LTYP PRAM LQUC LQAV LQWX LCUC LCWN LCAV LCWX
PRAM M.OC SEAN MODN LQAS LOXS LCMVS LCAS LCXS
WDT WI O MAV MV NODI MCWN MCAV MCIVX
SRCE
AL0003395 GOLD KI ST POULTRY TRUSSVILLE M 12/20/01 12/31/06 ER
001Q 2 A 10/01/94 3 0 01/28/95 3
F P/ F STATRE 7DAY CHR CERI ODAPHNI A 9A DELMON O DELMON
TGP3B 1 0 0
03/31/98 E90 1
06/ 30/ 98 E90 1
03/ 31/ 00 E90 1
12/ 31/ 00 E90 1
03/31/01 E90 1
F P/ F STATRE 7DAY CHR Pl MEPHALES PROMELAS 9A DELMON O DELMON
TGP6C 1 0 0
03/31/98 E90 1
12/ 31/ 00 E90 1
001Q 9 A 10/01/94 3 0 01/28/95 3
F TOXI CI TY, CERI ODAPHNI A CHRONI C 9A  DELMON 0O
61426 1 0 0 S| NGSAWP
06/ 30/ 02 E90 3
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0011 2

A

BOD, 5- DAY
00310 1 0

12/ 31/ 00
01/31/01
02/ 28/ 01
10/ 31/01

SOLI DS, TOTAL
00530 1 0

09/01/89 1
(20 DEG Q)
0
SUSPENDED
0

0

26

E90
E90
E90
E90

10/28/89 1

270 19 20.0
MO AVG  DAILY MX MO AVG
170 851.7 27
380. 6 1375.0 30.2
403. 2 1107.1 32.95
154.3 506.1 11.9

19 DELMON 30.0

MO AVG

09/ 01/ 94 08/31/99

30.0
DAILY MX
96.6 \4 03/31/01 2
92.0 T 03/31/01 2
90.3 T 03/31/01 2
37

45.0
DAILY MX
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10/ 15/ 02 PAGE:
2
MAJORS | N CAHABA BASI N

TOM MCA LL
Q@
R
*xx QL
NPI D FNVS MADI  RDF9 PERD PERE PYQS CYQS PYMs CYMS
DSDG PI PQ PI AC PI DT STRP NRPU STSU NSUN STSS NSUS | LSD I LED M.SD MLED FLSD FLED
LTYP PRAM LQUC LAV LQWX LCUC LCWN LCAV LCWX
PRAM M.OC SEAN MODN LQAS LQOXS LCvB LCAS LCXs
wWDT WI O MAV MAWX NODI - MCWN MCAV MCMX SNCE SNDE
SRCE
12/ 31/ 99 E90 57 36
12/31/01 E90 34.5 78
F NI TROGEN, AMMONIA  TOTAL (AS N) 19 1.21 1.82
00610 1 0 0 MO AVG  DAILY MX
01/31/99 E90 . 86 6.11
03/31/01 E90 . 85 3.65
12/31/01 E90 0.48 2.54
F NI TROGEN, KJELDAHL TOTAL (AS N) 26 43.4 19 3.21 4.82
00625 1 0 0 MO AVG  DAILY MX MO AVG  DAILY MX
01/31/98 E90 22.14 65. 06 2.4 5.83
02/ 28/ 98 E90 35.07 51.18 4.25 4.75
03/31/98 E90 39.5 55.76 3. 36 4.71
01/31/99 E90 34.84 82. 67 3. 40 8. 40
12/31/00 E90 33.5 73.3 4.48 11.1
12/31/01 E90 19.5 30.6 1.86 6. 33
F COLI FORM  FECAL GENERAL 13 1000 2000
74055 1 0 0 MO AVG  DAILY MX
01/31/99 E90 1240 >6000
06/ 30/ 01 E90 1500 >6000
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0011 9

11/30/01

A

NI TROGEN, AMVONI A

00610 1 0

01/31/02
08/ 31/ 02

09/01/89 1

0

TOTAL (AS N)

Nl TROGEN, KJELDAHL TOTAL (AS N)

00625 1 S

08/31/02

0

E90
10/28/89 1
19
E90
E90
26 35.89 19

MO AVG  DAILY MX

E90 34.61 188. 80

DELMON

>101.75

1.21
MO AVG

0.09
1.083

3.21
MO AVG

>200

01/01/02 12/31/06

1.82
DAILY MX

8.0
8.16

4.82
DAILY MX

15.4
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10/ 15/ 02 PAGE:

3
MAJORS | N CAHABA BASI N

TOM MCG LL
Q

B R R R R R R R R R R RS RS

**k q

NPI D FNVS MADI  RDF9 PERD PERE PYQS CYQS PYMs CYMS
© DSDGPIPQRIACPIDT  STRP  NRPUSTSU  NSUNSTSS  NSUSILSD  (LED  MSD  MED  FLSD  FLED
o - Claclev  lew  laclom v e
PR Mo sV MY s les ks los los
""" wor WIOMAV MK N MOIN MGAV MO SNCE SNDE
SRCE
SUB- TOTAL QUI CK LOOK PRI NT LI NES: 54
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PAGE:

FLSD FLED

10/ 15/ 02
4
MAJORS | N CAHABA BASI N
TOM MCA LL
Q
IR SRS R SRS EEEEE R RS SRR R R R SRR RS R R RS R R R R EREE R R R R R R R R R RS R ERR RS EERREEREERRERREEREE R EREEREREEEEEEEEEEEEEEEEEEEEEEEEEESEEEEEES
* % % q
NPI D FNVS MADI RDF9 PERD PERE PYQS CYQS PYMS CYMS
DSDG Pl PQ PI AC PI DT STRP NRPU STSU NSUN STSS NSUS | LSD | LED M_SD M_ED
LTYP PRAM LQUC LQAV LQWX LCUC LCWN LCAV LCWX
PRAM M.OC SEAN MODN LQAS LQXS LCVvs LCAS LCXS
WDT Wi O MQAV MQWX NODI MCWN MCAV MCMX

SRCE

AL0022934 JEFFERSON CO TRUSSVI LLE WMP M

001T 2 A

F TOXI CI TY,
61426 1 0

08/ 31/ 98
11/ 30/ 98

F TOXI CI TY,
61428 1 0

08/ 31/ 98
11/ 30/ 98

0011 1 A

F BOD, 5- DAY
00310 1 2

03/31/95

F SOLI DS, TOTAL
00530 1 2

01/10/01 01/31/06 SSSS SSSN NNNN NNN
11/01/90 1 0 12/28/90 1

CERI ODAPHNI A CHRONI C 9A  DELMON 0

01/01/96 12/31/00

0
E90 10
E90 10
PI MEPHALES CHRONIC 9A DELMON 0O
0
E90 8
E90 8
08/01/82 1 0 09/28/82 1 11/01/90 12/31/95
(20 DEG O 26 150 300 19 DELMON 15 22.5
1 MO AVG VKLY AVG MO AVG VKLY AVG
E90 195 525 8.5 19.9 A 03/31/95 5
SUSPENDED 26 300 600 19 DELMON 30 45
1 MO AVG VKLY AVG MO AVG VKLY AVG
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02/ 28/ 94
03/31/ 95

NI TROGEN, AMMONIA  TOTAL (AS N)
00610 1 1 1

06/ 30/ 95

NIl TROGEN, KJELDAHL TOTAL (AS N)
00625 1 2 1

02/ 28/ 94

E90
E90

26

E90

26

E90

769
1023

10
MO AVG

40
MO AVG

65

1923
3585

20 19
VKLY AVG

80 19
VKLY AVG

147

DEL MON

DEL MON

31
39

1.0
MO AVG

4.0
MO AVG

74
136

1.5
VKLY AVG

1.9

6.0
VKLY AVG

02/28/94 5
03/31/95 5

06/ 30/ 95 5

02/28/94 5
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MAJORS | N CAHABA BASI N

PAGE:

B R R R R R R R R R R RS RS

10/ 15/ 02
5
Q
*rE QL
NPI D FNVB MADI  RDF9
DSDG PI PQ PI AC PI DT STRP NRPU STSU
LTYP PRAM
PRAM M.OC SEAN MODN
MVDT
SRCE
03/ 31/ 94
03/ 31/ 95
0011 2 A 08/01/82 1
F OXYGEN, DI SSOLVED (DO
003001 0 0
01/ 31/ 98
02/ 28/ 98
03/ 31/ 98
F  BOD, 5-DAY (20 DEG ©)
003101 S 1
07/ 31/ 97
10/ 31/ 97
11/ 30/ 97
05/ 31/ 98
F  BOD, 5-DAY (20 DEG ©)

00310 1 w 1

01/31/97
03/31/97

TOM MCG LL
PERD PERE PYQS CYQS PYMs CYMS
NSUN STSS NSUS | LSD | LED M.SD M_ED FLSD FLED

LQUC LQAV LQWX LCUC LCWN LCAV LCWX

LQAS LOXS LCMVS LCAS LCXS
WI O MAV MV NODI MCWN MCAV MCIVX SNCE SNDE
E90 66 122 2.8 4.9 A 03/31/94 5
E90 99 315 3.9 11.9 A 03/31/95 5

0 09/28/82 1 01/01/96 12/31/00
19 6.0 DELMON  DELMON
DAILY WN

E90 5.5
E90 5.1
E90 5.7
26 70 140 19 DELMON 5.0 7.5

MO AVG VKLY AVG MO AVG VKLY AVG
E90 71 120 3.7 5.7 A 07/31/97 4
E90 75 61 5.0 4.6 A 10/31/97 4
E90 80 157 5.0 9.2 A 11/30/97 4
E90 104 154 6.4 9.0 A 05/31/98 4
26 150 300 19 DELMON 15 22.5

MO AVG VKLY AVG MO AVG VKLY AVG
E90 198.5 359.0 8.7 14.5 A 01/31/97 4
E90 199 408 9.0 15.3 A 03/31/97 4
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12/ 31/ 97
01/31/98
02/ 28/ 98
03/31/98
04/ 30/ 98

F SOLI DS, TOTAL
00530 1 S

05/31/97
06/ 30/ 97
07/ 31/ 97
05/ 31/ 98

SUSPENDED

E90
E90
E90
E90
E90

26

E90
E90
E90
E90

227
774
937
826
498

300
MO AVG

87

369
199
335

435
1072
1445
1614
960

500 19
VKLY AVG

1400
564
530
565

30.6
38.6
37.8
19.6

30
MO AVG

17
10
21

o
oo B O
W ok NN

45
VKLY AVG

60
27
25
33

>>>> >

> T > T

12/ 31/ 97
01/31/98
02/ 28/ 98
03/31/98
04/ 30/ 98

05/ 31/ 97
06/ 30/ 97
07/ 31/ 97
05/ 31/ 98

A A DM DD

(S04 B¢y BN d)
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10/ 15/ 02

PAGE:

MLED FLSD FLED
LCMX
LCXS
MCMX SNCE SNDE
45
VKLY AVG
18 A 03/31/96
59. 4 A 01/31/97
52.8 A 02/28/97
98.0 A 03/31/97
4.8 A 04/30/97
38 P 12/31/97
96 A 01/31/98
116 A 02/28/98
150 A 03/31/98
67 A 04/30/98
1.5
VKLY AVG
2.4 A 05/31/97
2.6 A 06/30/97
2.9 A 07/31/97
2.2 A 08/31/97
3.0
VKLY AVG

oo oo oogooaa

[S ¢, G, NG, |

6
MAJORS | N CAHABA BASI N
TOM MCA LL
Q@
R
*xx QL
NPI D FNVS MADI  RDF9 PERD PERE PYQS CYQS PYMs CYMS
DSDG PI PQ PI AC PI DT STRP NRPU STSU NSUN STSS NSUS | LSD I LED M.SD
LTYP PRAM LQUC LAV LQWX LCUC LCWN LCAV
PRAM M.OC SEAN MODN LQAS LQOXS LCvB LCAS
wWDT WI O MAV MAWX NODI - MCWN MCAV
SRCE
F SOLI DS, TOTAL SUSPENDED 26 300 600 19 30
00530 1 w 1 MO AVG VKLY AVG MO AVG
03/ 31/ 96 E90 420 462 17
01/31/97 E90 1041 1417 45.3
02/ 28/ 97 E90 667 1218 29.0
03/31/97 E90 462 2320 22.8
04/ 30/ 97 E90 358 71 16. 3
12/ 31/ 97 E90 276 631 15
01/31/98 E90 1666 2457 66
02/ 28/ 98 E90 2275 2957 91
03/31/98 E90 1389 3182 64
04/ 30/ 98 E90 793 1783 31
F NI TROGEN, AMMONIA  TOTAL (AS N) 26 10 20 19 1.0
00610 1 S 1 MO AVG VKLY AVG MO AVG
05/ 31/ 97 E90 17 45 1.1
06/ 30/ 97 E90 41 56 1.9
07/ 31/ 97 E90 21 60 1.1
08/ 31/ 97 E90 12 28 0.9
F NI TROGEN, AMMONIA  TOTAL (AS N) 26 20.0 30.0 19 DELMON 2.0
00610 1 W 0 MO AVG VKLY AVG MO AVG
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01/31/98
02/ 28/ 98
03/31/98

NIl TROGEN, KJELDAHL TOTAL (AS N)
00625 1 S 1

05/ 31/ 97
06/ 30/ 97
07/31/ 97

Nl TROGEN, KJELDAHL TOTAL (AS N)
00625 1 w 1

E90
E90
E90

26

E90

E90

E90

26

45
55.7
36.9

30
MO AVG

24
70
35

40
MO AVG

64
63.2
74.8

60 19
VKLY AVG

160
107
80

80 19
VKLY AVG

=N e
~N w ©

N
§'o
S

P wpeE
© = 0

MO AVG

w NN
GEENIG|

VKLY AVG

w ko
© © ©

6.0
VKLY AVG

—

>

02/ 28/ 98
02/ 28/ 98
03/31/98

05/ 31/ 97
06/ 30/ 97
07/31/ 97

N

(4]
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10/ 15/ 02
7

Qa

PAGE

B R R R R R R R R R R RS RS

**k q

DSDG PI PQ PI AC PI DT

LTYP PRAM

PRAM M.OC SEAN MODN

WDT

01/31/97
02/ 28/ 97
03/31/97
04/ 30/ 97
12/ 31/ 97
01/31/98
02/ 28/ 98
03/31/98
04/ 30/ 98

F CHLORI NE, TOTAL
50060 X 0

01/31/98
02/ 28/ 98
03/31/98

F CHLORI NE, TOTAL
50060 1 0

01/31/98

F COLI FORM  FECAL
74055 1 S

0

0

0

RESI DUAL

RESI DUAL

GENERAL

MAJORS | N CAHABA BASI N
TOM MCG LL
PERD PERE PYQS CYQS PYMs CYMS
NSUN STSS NSUS | LSD | LED M.SD M_ED FLSD
LQUC LQAV LQWX LCUC LCWN LCAV LCIWKX
LQAS LOXS LCMVS LCAS LCXS
WI O MAV MV NODI MCWN MCAV MCIVX SNCE
E90 89.0 126.0 3.9 5.1 A
E90 56.0 92.0 2.5 4.1 A
E90 84.0 154.0 4.1 7.0 A
E90 47.0 23.0 2.3 1.4 A
E90 58 125 3.1 7.6 A
E90 157 231 6.3 9.0 A
E90 210 311 8.4 11.7 A
E90 127 282 5.8 13.3 A
E90 54 99 2.2 3.7 A
19 0.5 DELMON  DELMON
DAILY WN
E90 0.3
E90 0.3
E90 0.01
19 DELMON  DELMON  0.01
DAILY MX
E90 0.20
13 DELMON 200 2000
MO AVG  DAILY MX

01/31/97
02/ 28/ 97
03/31/97
04/ 30/ 97
12/ 31/ 97
01/31/98
02/ 28/ 98
03/31/98
04/ 30/ 98

oo oo oaoaga
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05/ 31/ 98

COLI FORM  FECAL GENERAL
74055 1 w 0

01/31/98
02/ 28/ 98
03/31/98

BOD, 5- DAY PERCENT REMOVAL
81010 K 0 0

01/31/98

E90

E90
E90
E90

E90

13

23

DELMON

85
MO AVG

72

83

1000
MO AVG

237
595
298

DELMON

2400

2000
DAILY MX

34000
36000
43000

DELMON

T 02/28/98 2
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10/ 15/ 02
8

Qa

MAJORS | N CAHABA BASI N

TOM MCG LL

PAGE

B R R R R R R R R R R RS RS

**k q

DSDG PI PQ PI AC PI DT

LTYP PRAM

PRAM M.OC SEAN MODN

WDT

02/ 28/ 98
03/31/98

F SOLI DS, SUSPENDED
81011 K 0 0

01/31/98
02/ 28/ 98
03/31/98
04/ 30/ 98

MADI  RDF9 PERD PERE

NSUS | LSD

E90
E90

PERCENT REMOVAL
E90
E90
E90

E90

SUB- TOTAL QUI CK LOOK PRI NT LI NES

| LED

23

PYQS CYQS PYMs CYMS

M.SD

85 DELMON
MO AVG

67
33
55
84

119

DELMON

SNCE

<-4+

02/ 28/ 98
03/31/98

02/ 28/ 98
02/ 28/ 98
03/31/98
04/ 30/ 98

NN NN
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MAJORS | N CAHABA BASI N
TOM MCG LL

PAGE

B R R R R R R R R R R RS RS

10/ 15/ 02
9
Q
* % % q
NPI D FNVS MADI  RDF9
DSDG PI PQ PI AC PI DT STRP NRPU STSU
LTYP PRAM
PRAM M.OC SEAN MODN
WDT
SRCE
AL0023027 JEFFERSON CO CAHABA Rl VER WMP M
001T O A 07/01/93 3

F LF P/ F STATRE 7DAY CHR CERI CDAPHNI A
TEP3B 1 0 0

02/ 28/ 98
03/31/98
08/ 31/ 98
11/ 30/ 98

F LF P/ F STATRE 7DAY CHR PI MEPHALES
TEP6C 1 0 0

08/ 31/ 98
11/ 30/ 98
0011 0 A 03/01/85 1
M BOD, 5-DAY (20 DEG ©)

00310 1 S 0

08/31/92
09/30/ 92

PERD PERE PYQS CYQS PYMS CYMS
NSUN STSS NSUS | LSD | LED M.SD
LQUC LQav LQWK LCUC LCWN LCAV
LQAS LQXS LCMVB LCAS
M1 O MQAV MQVK NODI MOWN MCAV
09/ 30/ 00 10/ 31/02 PPPN NNDD c
0  10/28/93 3
9A DELMN 0
E90 1
E90 1
E90 10
E90 10
9A DELMN 0
E90 5
E90 5
0 04/28/85 1
26 167 250 19
30DA AVG 7 DA AVG
E90 213 301 2.60
E90 357 868 2.90

M_ED FLSD FLED

LCIWKX
LCXS
MCIVX SNCE SNDE

08/ 01/93 10/ 31/ 00
DELMON

N 05/28/98 2

DELMON

03/01/85 10/ 31/ 00

5 7.5

30DA AVG 7 DA AVG

08/31/92 3
11/30/92 3
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11/ 30/ 92 E90 532 1006 3.30 5.40 T 11/30/92 3
03/31/93 E90 620 1304 4 6.1 T 03/31/93 3
05/ 31/ 93 E90 397 582 4 4.0 T 05/31/93 3
06/ 30/ 93 E90 291 381 4 5.3 T 06/30/93 3
07/31/93 E90 186 282 3 4.1 \% 07/31/93 3
07/ 31/ 99 E90 86 321 1 2
03/ 31/ 00 E90 228 270 2 3
04/ 30/ 00 E90 276 719 2 4
M BOD, 5- DAY (20 DEG © 26 267 400 19 8 12
00310 1 w 0 30DA AVG 7 DA AVG 30DA AVG 7 DA AVG
12/ 31/ 92 E90 910 1687 5.40 8.50 T 12/31/92 3
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10/ 15/ 02 PAGE:
10
MAJORS | N CAHABA BASI N

TOM MCG LL
Q
LR R R RS EEEREEEEEEEEEEEEEEEEEEEEEEEEREEREEREEEEEREEEEEEEREEREEREEEEEEEEEEEEEEREEEEEEEEEREREEEEEEEEEEEIEEEEEEEEEEEEEEEEEEEEEEEEEEE S
* % % q
NPI D FNVS MADI  RDF9 PERD PERE PYQS CYQS PYMs CYMS
DSDG PI PQ PI AC PI DT STRP NRPU STSU NSUN STSS NSUS | LSD | LED M.SD M_ED FLSD FLED
LTYP PRAM LQUC LQAV LQWX LCUC LCWN LCAV LCWX
PRAM M.OC SEAN MODN LQAS LOXS LCMVS LCAS LCXS
WDT WI O MAV MV NODI MCWN MCAV MCIVX SNCE SNDE
SRCE
01/31/98 E90 319 1083 2 4
02/ 28/ 99 E90 158 482 2 3
M SOLI DS, TOTAL SUSPENDED 26 1001 1501 19 30 45
00530 1 0 0 30DA AVG 7 DA AVG 30DA AVG 7 DA AVG
01/31/98 E90 911 3045 6 11
SUB- TOTAL QUI CK LOOK PRI NT LI NES: 33
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10/ 15/ 02 PAGE:
11
MAJORS | N CAHABA BASI N

TOM MCG LL
Q
LR R R RS EEEREEEEEEEEEEEEEEEEEEEEEEEEREEREEREEEEEREEEEEEEREEREEREEEEEEEEEEEEEEREEEEEEEEEREREEEEEEEEEEEIEEEEEEEEEEEEEEEEEEEEEEEEEEE S
* % % q
NPI D FNVS MADI  RDF9 PERD PERE PYQS CYQS PYMs CYMS
DSDG PI PQ PI AC PI DT STRP NRPU STSU NSUN STSS NSUS | LSD | LED M.SD M_ED FLSD FLED
LTYP PRAM LQUC LQAV LQWX LCUC LCWN LCAV LCWX
PRAM M.OC SEAN MODN LQAS LOXS LCMVS LCAS LCXS
WDT WI O MAV MV NODI MCWN MCAV MCIVX SNCE SNDE
SRCE
AL0023116 HELENA CI TY OF UTIL BD WMP M 10/ 06/ 00 10/31/05 NNPP PPPP
001T 9 A 01/01/93 1 0 02/28/93 1 11/01/00 10/31/05
F TOXI CI TY, CERI ODAPHNI A CHRONI C 94 DELMON 0O
61426 1 0 0 S| NGSAWP
11/ 30/ 00 E90 1
05/31/01 E90 1
0011 1 A 03/01/90 1 0 02/28/93 1 03/ 01/ 95 02/ 28/ 00
F SOLI DS, TOTAL SUSPENDED 26 312 469 19 DELMON  30.0 45.0
00530 1 0 0 MO AVG VKLY AVG MO AVG VKLY AVG
05/ 31/ 99 E90 8.52 16.2 69 1.14
03/31/00 E90 918 3429 81 312
F SOLI DS, SUSPENDED  PERCENT REMOVAL 23 85 DELMON
81011 K 0 0 MO AV IWN
03/ 31/ 00 E90 2
0011 9 A 03/01/90 1 0 02/28/93 1 11/01/00 10/31/05
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OXYGEN, DI SSOLVED (DO
00300 1 0 0

09/ 30/ 01
01/31/02

SOLI DS, TOTAL SUSPENDED
00530 1 0 0

01/31/01

NI TROGEN, AMMONIA  TOTAL (AS N)
00610 1 S 0

E90
E90

26 312
MO AVG

E90 486

26 20.8
MO AVG

19

469 19
VKLY AVG

929

31.2 19
VKLY AVG

6.0

DAILY MN

4.76
5.89

DELMON

DEL MON

DELMON

30.0
MO AVG

32.0

2.0
MO AVG

DELMON

45.0
VKLY AVG

61.7

3.0
VKLY AVG
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10/ 15/ 02 PAGE:
12
MAJORS | N CAHABA BASI N
TOM MCG LL
Q
LR R R RS EEEREEEEEEEEEEEEEEEEEEEEEEEEREEREEREEEEEREEEEEEEREEREEREEEEEEEEEEEEEEREEEEEEEEEREREEEEEEEEEEEIEEEEEEEEEEEEEEEEEEEEEEEEEEE S
* % % q
NPI D FNVS MADI  RDF9 PERD PERE PYQS CYQS PYMs CYMS
DSDG PI PQ PI AC PI DT STRP NRPU STSU NSUN STSS NSUS | LSD | LED M.SD M_ED FLSD FLED
LTYP PRAM LQUC LQAV LQWX LCUC LCWN LCAV LCWX
PRAM M.OC SEAN MODN LQAS LOXS LCMVS LCAS LCXS
WDT WI O MAV MV NODI MCWN MCAV MCIVX SNCE SNDE
SRCE
08/31/01 E90 12.38 47.27 0.71 2.14
09/ 30/ 01 E90 15.45 65. 43 0.73 2.55
F NIl TROGEN, KJELDAHL TOTAL (AS N) 26 52.1 78.1 19 DELMON 5.0 7.5
00625 1 S 0 MO AVG VKLY AVG MO AVG VKLY AVG
08/31/01 E90 31.57 79.51 2.21 3.80
09/30/ 01 E90 35.48 110.91 2.05 4.30
F COLI FORM  FECAL GENERAL 13 DELMON 200 2000
74055 1 S 0 MO AVG  DAILY MX
11/ 30/ 00 E90 267 585
06/ 30/ 01 E90 231 434
09/ 30/ 01 E90 253 625
F BOD, CARBONACEQUS 05 DAY, 20C 26 72.9 109 19 DELMON 7.0 10.5
80082 1 S 0 MO AVG VKLY AVG MO AVG VKLY AVG
06/ 30/ 01 E90 76.5 100.1 5.84 7.00
09/30/ 01 E90 57.91 139.21 3.76 5. 60
F SOLI DS, SUSPENDED  PERCENT REMOVAL 23 85 DELMON
81011 K 0 0 MO AV IWN
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01/31/01

E90

SUB- TOTAL QUI CK LOOK PRI NT LI NES:

75.3

42
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10/ 15/ 02
13

Qa

MAJORS | N CAHABA BASI N
TOM MCG LL

PAGE

B R R R R R R R R R R RS RS

**k q

DSDG PI PQ PI AC PI DT

LTYP PRAM

PRAM M.OC SEAN
WDT
SRCE

AL0024252 LAFARGE BUI LDI NG MATERI ALS INC M

0011 3 A
F SOLI DS, TOTAL
00530 1 0
10/ 31/ 98
F COLI FORM  FECAL
74055 1 0
07/31/98
04/ 30/ 01
0011 9 A
F SOLI DS, TOTAL
00530 1 0
05/31/01
07/31/01
08/31/01
F COLI FORM  FECAL

MODN

07/01/85 1
SUSPENDED
0
GENERAL
0
07/01/85 1
SUSPENDED
0
GENERAL

PYQS CYQS PYMs CYMS

PERD PERE
NSUN STSS  NSUS ILSD
Claciv Lok
s les
wioMe Mk

04/ 30/ 01 04/ 30/ 06

10/ 28/ 85 3

E90

E90
E90

10/ 28/ 85 3

E90
E90
E90

| LED M.SD M_ED FLSD FLED
LCUC LCWN LCAV LCIWKX
LCMVS LCAS LCXS
NODI MCWN MCAV MCIVX SNCE SNDE
E D C
05/ 01/ 96 04/30/01
19 DELMON  25.0 45.0
DAILY AV DAILY MX
31.9 36.5
13 DELMON 200 400
DAILY AV DAILY MX
501 2000
625 1248
05/ 01/ 01 04/ 30/ 06
19 DELMON  25.0 45.0
DAILY AV DAILY MX
25.3 55.0 \4 09/30/01 2
35.2 41.5 T 09/30/01 2
75.5 132 T 09/30/01 2
13 DELMON 200 400
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74055 1 0

05/ 31/ 01

06/ 30/ 01

07/31/01

09/ 30/ 01
0021 3 A
F  PH

00400 1 O

06/ 30/ 98

07/01/85 1

E90
E90
E90
E90
10/ 28/ 85 3
12 6.0
DAILY WN
E90 8.3

DAILY AV DAILY MX

145
97
61
39

DELMON

1328
1016
524
406
05/ 01/ 96 04/30/01
9.0
DAILY MX
9.9

136



10/ 15/ 02 PAGE:

14
MAJORS | N CAHABA BASI N

TOM MCG LL
Q

B R R R R R R R R R R RS RS

**k q

NPI D FNVS MADI  RDF9 PERD PERE PYQS CYQS PYMs CYMS

DSDG PI PQ PI AC PI DT STRP NRPU STSU NSUN STSS NSUS | LSD | LED M.SD M_ED FLSD FLED
o - Claclev  lew  laclom v e
PR Mo sV MY s les ks los los
""" wor WIOMAV MK N MOIN MGAV MO SNCE SNDE
SRCE
SUB- TOTAL QUI CK LOOK PRI NT LI NES: 25
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10/ 15/ 02 PAGE:
15
MAJORS | N CAHABA BASI N
TOM MCG LL
Q
LR R R RS EEEREEEEEEEEEEEEEEEEEEEEEEEEREEREEREEEEEREEEEEEEREEREEREEEEEEEEEEEEEEREEEEEEEEEREREEEEEEEEEEEIEEEEEEEEEEEEEEEEEEEEEEEEEEE S
* % % q
NPI D FNVS MADI  RDF9 PERD PERE PYQS CYQS PYMs CYMS
DSDG PI PQ PI AC PI DT STRP NRPU STSU NSUN STSS NSUS | LSD | LED M.SD M_ED FLSD FLED
LTYP PRAM LQUC LQAV LQWX LCUC LCWN LCAV LCWX
PRAM M.OC SEAN MODN LQAS LOXS LCMVS LCAS LCXS
WDT WI O MAV MV NODI MCWN MCAV MCIVX SNCE SNDE
SRCE
AL0025828 ALABASTER CI TY OF WIP M 10/ 06/ 00 10/31/05 ENN N
0011 3 A 02/01/90 1 0 03/28/90 1 06/ 01/ 95 05/ 31/ 00
F COLI FORM  FECAL GENERAL 13 DELMON 200 2000
74055 1 S 0 MO AVG  DAILY MX
05/ 31/ 98 E90 301 1136
06/ 30/ 98 E90 238 912
0011 9 A 02/01/90 1 0 03/28/90 1 11/01/00 10/31/05
F NI TROGEN, KJELDAHL TOTAL (AS N) 26 125 187 19 DELMON 5.0 7.5
00625 1 w 0 MO AVG VKLY AVG MO AVG VKLY AVG
12/ 31/ 00 E90 124 132 8.41 9. 44 T 03/31/01 2
03/31/01 E90 202 627 3.91 11.97 T 03/31/01 2
SUB- TOTAL QUI CK LOOK PRI NT LI NES: 11
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10/ 15/ 02 PAGE:
16
MAJORS | N CAHABA BASI N
TOM MCG LL
Q
LR R R RS EEEREEEEEEEEEEEEEEEEEEEEEEEEREEREEREEEEEREEEEEEEREEREEREEEEEEEEEEEEEEREEEEEEEEEREREEEEEEEEEEEIEEEEEEEEEEEEEEEEEEEEEEEEEEE S
* % % q
NPI D FNVS MADI  RDF9 PERD PERE PYQS CYQS PYMs CYMS
DSDG PI PQ PI AC PI DT STRP NRPU STSU NSUN STSS NSUS | LSD | LED M.SD M_ED FLSD FLED
LTYP PRAM LQUC LQAV LQWX LCUC LCWN LCAV LCWX
PRAM M.OC SEAN MODN LQAS LOXS LCMVS LCAS LCXS
WDT WI O MAV MV NODI MCWN MCAV MCIVX SNCE SNDE
SRCE
AL0025852 HOOVER | NVERNESS WATP M 10/ 25/ 01 10/31/06 SSSS SSSS
0011 1 A 02/01/87 1 0 03/28/87 1 09/ 01/ 96 08/31/01
F CHLORI NE, TOTAL RESI DUAL 19 0.5 DELMON  DELMON
50060 X 0 0 DAILY WN
02/ 28/ 98 E90 0.30
F COLI FORM  FECAL GENERAL 13 DELMON 200 2000
74055 1 0 0 MO AVG  DAILY MX
02/ 28/ 98 E90 2592 10200
0021 1 A 09/01/96 1 0 10/28/96 1 09/ 01/ 96 08/31/01
F NI TROGEN, AMMONIA  TOTAL (AS N) 26 19 DELMON 3.0 4.5
00610 1 0 0 MO AVG VKLY AVG MO AVG VKLY AVG
07/31/01 E90 23 54 5.3 9.8
08/31/01 E90 42 60 7.8 11.1 T 09/30/01 2
09/ 30/ 01 E90 34 45 8.7 12.1 T 09/30/01 2
10/ 31/01 E90 45 56 9.4 11.8 T 02/28/02 2
F NI TROGEN, KJELDAHL TOTAL (AS N) 26 19 DELMON 10 15
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0021 9

003T 1

00625 1 0 0
10/ 31/01
A 09/01/96 1

NI TROGEN, AMMONIA  TOTAL (AS N)
00610 1 0 0

03/31/02
A 01/01/97 12

LF P/ F STATRE 7DAY CHR PI MEPHALES

0

0

MO AVG VKLY AVG

E90 51

10/28/96 1

26

MO AVG VKLY AVG

E90 49.8

01/28/98 12

84

111.1

19

9A

DELMON

DELMON

MO AVG

10.5

3.0
MO AVG

6.0

VKLY AVG

11. 4

11/01/01 10/31/06

4.5

VKLY AVG

11.0 T 03/31/02 2
09/ 01/ 96 08/31/01

DELMON
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10/ 15/ 02 PAGE:

17
MAJORS | N CAHABA BASI N

TOM MCG LL
Q
LR R R RS EEEREEEEEEEEEEEEEEEEEEEEEEEEREEREEREEEEEREEEEEEEREEREEREEEEEEEEEEEEEEREEEEEEEEEREREEEEEEEEEEEIEEEEEEEEEEEEEEEEEEEEEEEEEEE S
* % % q
NPI D FNVS MADI  RDF9 PERD PERE PYQS CYQS PYMs CYMS
DSDG PI PQ PI AC PI DT STRP NRPU STSU NSUN STSS NSUS | LSD | LED M.SD M_ED FLSD FLED
LTYP PRAM LQUC LQAV LQWX LCUC LCWN LCAV LCWX
PRAM M.OC SEAN MODN LQAS LOXS LCMVS LCAS LCXS
WDT WI O MAV MV NODI MCWN MCAV MCIVX SNCE SNDE
SRCE
TEP6C 1 0 0
12/ 31/ 98 E90 1 N 02/27/99 2
SUB- TOTAL QUI CK LOOK PRI NT LI NES: 26
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10/ 15/ 02
18

Qa

MAJORS | N CAHABA BASI N
TOM MCG LL

PAGE:

B R R R R R R R R R R RS RS

**k q

DSDG PI PQ PI AC PI DT

LTYP PRAM

PRAM M.OC SEAN MODN

WDT

SRCE

AL0041653 HOOVER CI TY OF RI VERCHASE
001T O A 08/ 01/ 93
F LF P/ F STATRE 7DAY CHR
TEP6C 1 0 0
02/ 28/ 98
11/ 30/ 98
02/ 28/ 99
0011 O A 06/ 01/ 83
F BOD, 5- DAY
00310 1 0 0
03/31/00
05/ 31/ 00
F SOLI DS, TOTAL SUSP!
00530 1 0 0
03/ 31/ 00
F CHLORI NE, TOTAL RESI

MADI  RDF9 PERD PERE PYQS CYQS PYMs CYMS
NRPU STSU NSUN STSS NSUS | LSD | LED M.SD M_ED FLSD FLED
LQUC LQAV LQWX LCUC LCWN LCAV LCWX
LQAS LOXS LCMVS LCAS LCXS
WI O MAV MV NODI MCWN MCAV MCIVX SNCE SNDE
WATP M 09/30/00 10/31/02 NR X R
1 0 09/28/93 3 08/ 01/93 07/31/98
Pl MEPHALES 9A DELMON O DELMON
E90 1
E90 1
E90 1
1 0 07/28/83 1 07/ 01/ 83 06/ 30/ 95
(20 DEG © 26 50 75 19 4 6
30DA AVG 7 DA AVG 30DA AVG 7 DA AVG
E90 64.5 122 4.7 6
E90 47 68 4.6 6.0
ENDED 26 375 563 19 DEL MON 30 45
30DA AVG 7 DA AVG 30DA AVG 7 DA AVG
E90 289 936 12.7 24.9
DUAL 19 0.5 DELMON  DELMON
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0011 9

50060 X 0 1

04/ 30/ 98
A 06/01/83 1
NI TROGEN, AMMONIA  TOTAL (AS N)
00610 1 S 0
08/31/01
09/ 30/ 01
NI TROGEN, AMMONIA  TOTAL (AS N)

0

E90

26

E90
E90

26

07/28/83 1

12.5
MO AVG

14.1
13.9

25.0

18.7 19
VKLY AVG
27.12

39. 57

37.5 19

DAILY WN

DELMON

DEL MON

11/01/00 12/31/02

1.5
VKLY AVG

R
R

09/30/01 2
09/30/01 2
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10/ 15/ 02
19

Qa

MAJORS | N CAHABA BASI N
TOM MCG LL

PAGE:

B R R R R R R R R R R RS RS

**k q

DSDG PI PQ PI AC PI DT

LTYP PRAM

PRAM M.OC SEAN MODN

WDT

SRCE

00610 1 w 0

01/31/02

F NI TROGEN, KJELDAHL TOTAL (AS N)

00625 1 S 0

08/31/01
09/30/ 01

F Nl TROGEN, KJELDAHL TOTAL (AS N)

00625 1 w 0
01/31/02

F BOD, CARBONACEQUS
80082 1 S 0

09/ 30/ 01

05 DAY, 20C

MADI  RDF9 PERD PERE PYQS CYQS PYMs CYMS
NFPU STSU  NSUN STSS  NSUS ILSD  ILED  MSD
- laclev  Lgk  lacLloN Loy
- s les las los
MO AVG VKLY AVG MO AVG
E90 17.8 40.5 1.1
26 25.0 37.5 19 DELMON 2.0
MO AVG VKLY AVG MO AVG
E90 27.1 23.9 1.4
E90 14.4 41.2 0.7
26 50.0 75.0 19 DELMON 4.0
MO AVG VKLY AVG MO AVG
E90 58.74 116. 84 3.67
26 50.0 75.0 19 DELMON 4.0
MO AVG VKLY AVG MO AVG
E90 41.2 120.2 2.2
SUB- TOTAL QUI CK LOOK PRI NT LI NES: 36

VKLY

6.0
VKLY

3.5

FLSD FLED
SNCE SNDE
AVG
AVG
AVG
AVG



10/ 15/ 02

B R R R R R R R R R R RS RS

20
Q
o
NPI D FNVS
 DSGPIPQPIACPIDT  STRP
o
PR Mo sV MY
""" wor
SRCE

AL0044857 CENTREVI LLE BRENT LAGOON

0011 9 A

F BOD, 5- DAY
00310 1 0 0

02/29/ 00
04/ 30/ 00
05/ 31/ 00
06/ 30/ 00
09/ 30/ 00
11/ 30/ 00
12/ 31/ 00
01/31/01
02/ 28/ 01
03/31/01
04/ 30/ 01
05/31/01
06/ 30/ 01
07/31/01
08/31/01
09/ 30/ 01
11/30/01
01/31/02

MADI

08/01/99 1

(20 DEG O

PAGE
MAJORS | N CAHABA BASI N
TOM MCG LL
PERD PERE PYQS CYQS PYMs CYMS
NSUN STSS NSUS | LSD | LED M.SD M_ED FLSD FLED
LQUC LQAV LQWX LCUC LCWN LCAV LCIWKX
LQAS LOXS LCMVS LCAS LCXS
WI O MAV MV NODI MCWN MCAV MCIVX SNCE SNDE
10/ 16/ 98 10/ 31/ 03 DEEE EDXD C
09/28/99 1 11/01/98 10/31/03
26 200 300 19 DELMON  15.0 22.5
MO AVG VKLY AVG MO AVG VKLY AVG
E90 279 698 41. 4 98.5 R 06/ 30/ 00 2
E90 117 243 12.3 26.5
E90 66.7 150 12.8 24.3
E90 115 390 17.2 56. 4 R 06/ 30/ 00 2
E90 82.1 144 24.3 49.0 T 01/31/01 2
E90 75.0 125 16. 6 25.1 c 03/31/01 2
E90 99.3 161 17.2 24.6 C 03/31/01 2
E90 151 281 23.7 35.1 T 01/31/01 2
E90 151 189 18.4 24. 4 \% 06/30/01 2
E90 119 246 13.2 27. 4
E90 96.2 180 12.2 23.8
E90 80.6 112 16.0 23.5 \% 06/30/01 2
E90 198 344 23.6 33.6 T 06/30/01 2
E90 105 143 25.1 38.4 T 07/31/01 2
E90 120 183 20.3 26.2 C 12/31/01 2
E90 142 172 17.5 22.1 C 12/31/01 2
E9Q0 73.0 95.9 16.6 22.5 C 12/31/01 2
E90 121 258 17.4 38.7 R 05/31/02 2
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05/ 31/ 02
06/ 30/ 02
07/ 31/ 02
08/ 31/ 02

PH
004001 0 O

12/ 31/ 00
12/31/01

NI TROGEN, AMMONIA  TOTAL (AS N)
00610 1 0 0

E90
E90
E90
E90

E90
E90

26

152 281
81.4 97.2
51.5 74.3
71.0 140
40.0 60.0

MO AVG VKLY AVG

12

19

6.0
DAILY WN

20.0
22.5
19.8
16.4

DELMON

3.0
MO AVG

39.8
25.2
23.5
28.1

9.0

DAILY MX

8. 04

4.5
VKLY AVG

R
U

05/31/02 2
06/30/02 2

146



NNDNDNDNN

10/ 15/ 02 PAGE:
21
MAJORS | N CAHABA BASI N
TOM MCA LL
Q@
R
*xx QL
NPI D FNVS MADI  RDF9 PERD PERE PYQS CYQS PYMs CYMS
DSDG PI PQ PI AC PI DT STRP NRPU STSU NSUN STSS NSUS | LSD I LED M.SD MLED FLSD FLED
LTYP PRAM LQUC LAV LQWX LCUC LCWN LCAV LCWX
PRAM M.OC SEAN MODN LQAS LQOXS LCvB LCAS LCXs
wWDT WI O MAV MAWX NODI - MCWN MCAV MCMX SNCE SNDE
SRCE
10/ 31/ 00 E90 13.5 45.2 3.21 10.9
F BOD, 5- DAY PERCENT REMOVAL 23 65 DELMON ~ DELMON
81010 K 0 0 MO AV WN
08/ 31/ 99 E90 0 R 09/ 30/ 99
09/ 30/ 99 E90 0 R 09/ 30/ 99
10/ 31/ 99 E90 0
11/ 30/ 99 E90 0
12/ 31/ 99 E90 0
01/31/00 E90 0 R 06/ 30/ 00
02/ 29/ 00 E90 28. 4 R 06/ 30/ 00
03/31/00 E90 0 R 06/ 30/ 00
05/ 31/ 00 E90 0 R 06/ 30/ 00
06/ 30/ 00 E90 0 R 06/ 30/ 00
07/31/00 E90 62. 8 u 07/31/00
05/31/01 E90 9.51
F SCOLI DS, SUSPENDED  PERCENT REMOVAL 23 65 DELMON ~ DELMON
81011 K 0 0 MO AV WN
08/ 31/ 99 E90 0 R 09/ 30/ 99
09/ 30/ 99 E90 0 R 09/ 30/ 99
10/ 31/ 99 E90 0
11/ 30/ 99 E90 0
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12/ 31/ 99
01/31/00
02/ 29/ 00
03/ 31/ 00
05/ 31/ 00
06/ 30/ 00
07/ 31/ 00

E90
E90
E90
E90
E90
E90
E90

SUB- TOTAL QUI CK LOOK PRI NT LI NES

60

U X0V XV VDOV

06/ 30/ 00
06/ 30/ 00
06/ 30/ 00
06/ 30/ 00
06/ 30/ 00
07/ 31/ 00

NN DNDNDNDN

148



PYQS CYQS PYMs CYMS

PAGE:

| LED M.SD M_ED FLSD FLED
lacilon ot ok
 los s los
NCDI ;V;.‘,M"\l"" ;\/;Z-A;/"" ;\/.EV;("" SNCE SNDE

10/ 15/ 02
22
MAJORS | N CAHABA BASI N
TOM MCG LL
Q
LR R R RS EEEREEEEEEEEEEEEEEEEEEEEEEEEREEREEREEEEEREEEEEEEREEREEREEEEEEEEEEEEEEREEEEEEEEEREREEEEEEEEEEEIEEEEEEEEEEEEEEEEEEEEEEEEEEE S
* % % q
NPI D FNVS MADI  RDF9 PERD PERE
DSDG PI PQ PI AC PI DT STRP NRPU STSU NSUN STSS NSUS | LSD
LTYP PRAM LQUC LQAV LQWX
PRAM M.OC SEAN MODN LQAS LOXS
WDT WI O MAV MV
SRCE

AL0045969 Bl RM NGHAM WAB RI VERVI EW WMP M

001T O A 07/01/93 3 0 10/28/93 3
F LF P/ F STATRE 7DAY CHR CERI CDAPHNI A
TEP3B 1 0 1
03/31/98 E90
F LF P/F STATRE 7DAY CHR Pl MEPHALES
TEP6C 1 0 1
03/31/98 E90
03/31/99 E90
001T 9 A 07/01/93 3 0 10/ 28/ 93 3
F TOXI CI TY, CERI ODAPHNI A CHRONI C 94 DELMON
61426 1 0 0
05/31/ 02 E90
0011 9 A 09/01/82 1 0 10/28/82 1
F NI TROGEN, KJELDAHL TOTAL (AS N) 26 50.0

09/ 30/ 00 10/31/02

0

75.0

9A

9A

19

PNDD DNNN  CC C

DELMON

DELMON

DELMON

4.0

08/ 01/93 07/31/98

DELMON

DELMON

11/01/00 10/31/02

11/01/00 10/31/02

6.0
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00625 1 w 0 MO AVG VKLY AVG MO AVG VKLY AVG
12/ 31/ 00 E90 48.13 48. 13 5.95 5.95

SUB- TOTAL QUI CK LOOK PRI NT LI NES: 17
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10/ 15/ 02 PAGE:
23
MAJORS | N CAHABA BASI N

TOM MCG LL
Q
LR R R RS EEEREEEEEEEEEEEEEEEEEEEEEEEEREEREEREEEEEREEEEEEEREEREEREEEEEEEEEEEEEEREEEEEEEEEREREEEEEEEEEEEIEEEEEEEEEEEEEEEEEEEEEEEEEEE S
* % % q
NPI D FNVS MADI  RDF9 PERD PERE PYQS CYQS PYMs CYMS
DSDG PI PQ PI AC PI DT STRP NRPU STSU NSUN STSS NSUS | LSD | LED M.SD M_ED FLSD FLED
LTYP PRAM LQUC LQAV LQWX LCUC LCWN LCAV LCWX
PRAM M.OC SEAN MODN LQAS LOXS LCMVS LCAS LCXS
WDT WI O MAV MV NODI MCWN MCAV MCIVX SNCE SNDE

SRCE

AL0054666 PELHAM CI TY OF WASTEWATER PLT M CTG 11/19/96 11/30/01 NENN NNNN

001T 9 A 12/01/91 1 0 04/28/92 1 12/01/96 11/30/01

F TOXI CI TY, CERI ODAPHNI A CHRONI C 94 DELMON 0O
61426 1 0 1

05/31/01 E90 1
11/ 30/ 01 E90 1
0011 9 | 10/01/99 12/01/91 1 0 01/28/92 1 12/01/96 11/30/01
F SOLI DS, TOTAL SUSPENDED 26 250.0 375.0 19 30.0 45.0
00530 1 0 0 MO AVG VKLY AVG MO AVG VKLY AVG
01/31/98 E90 239.6 404.2 12.0 18.9
02/ 28/ 98 E90 245 458 11.6 20.8
F Nl TROGEN, KJELDAHL TOTAL (AS N) 26 16.7 25.0 19 2.0 3.0
00625 1 S 0 MO AVG VKLY AVG MO AVG VKLY AVG
05/ 31/ 98 E90 19.2 21.0 1.33 1.38
F COLI FORM  FECAL GENERAL 13 200 2000
74055 1 0 0 MO AVG VKLY AVG
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0012 9

05/ 31/ 98
06/ 30/ 98

BOD, CARBONACEQUS

80082 1

05/ 31/ 98

A

NI TROGEN, AMMONI A

00610 1

S

S

05 DAY, 20C

0

10/ 01/ 94 1
TOTAL (AS N)

0

E90
E90
26

E90

26

33.4 50.0

MO AVG VKLY AVG

36.8 48.9
11/28/94 1

12.5 18.7

MO AVG VKLY AVG

19

19

<30
<30

4.0
MO AVG

0.5
MO AVG

>40
>50

6.0
VKLY AVG

12/01/96 11/30/01

0.7
VKLY AVG
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10/ 15/ 02
24

Qa

MAJORS | N CAHABA BASI N
TOM MCG LL

PAGE:

B R R R R R R R R R R RS RS

**k q

DSDG PI PQ PI AC PI DT

LTYP PRAM

PRAM M.OC SEAN MODN

WDT

08/ 31/ 00

F NI TRI TE PLUS NI TRATE TOTAL 1 DET.

00630 1 0 1
01/31/01
02/ 28/ 01
03/31/02

F PHOSPHORUS, TOTAL
00665 1 0 1

10/ 31/01

MADI  RDF9 PERD PERE PYQS CYQS PYMs CYMS
NRPU STSU NSUN STSS NSUS | LSD | LED M.SD M_ED FLSD FLED
LQUC LQAV LQWX LCUC LCWN LCAV LCWX
LQAS LOXS LCMVS LCAS LCXS
WI O MAV MV NODI MCWN MCAV MCIVX SNCE SNDE
E90 94 1.15 0.8 .09
(AS N 26 78.0 117 19 DELMON 2.4 3.5
MO AVG VKLY AVG MO AVG VKLY AVG
E90 67.2 85.5 4.0 4.45 T 02/28/01 2
E90 58.5 68.7 3.4 4.7 T 02/28/01 2
E90 57.1 81.8 2.6 3.9
(AS P) 26 71.7 107 19 DELMON 2.2 3.2
MO AVG VKLY AVG MO AVG VKLY AVG
E90 45.7 47.35 2.7 2.9
SUB- TOTAL QUI CK LOOK PRI NT LI NES: 33
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AL0056251 SHELBY COUNTY COMM NORTH WMP M

10/ 06/ 00 10/31/05 NNN NNNN

0011 0 A 10/ 01/ 94 1 0  11/28/94 1
F  OXYGEN, DI SSOLVED (DO) 19 6.0 DELMON  DELMON
003001 0 0 MO AVG VKLY AVG
04/ 30/ 00 E90 5.4
05/ 31/ 00 E90 5.4
F  NTROGEN, AWONIA TOTAL (AS N) 26 25 37.5 19 1.0 1.5
006101 0 O MO AVG VKLY AVG MO AVG VKLY AVG
10/ 31/ 98 E90 5.80 21.3 0. 60 2.15
F COLI FORM FECAL  GENERAL 13 DELMON 200 2000
740551 0 0 MO AVG DALY MX
03/ 31/ 98 E90 232 328
05/ 31/ 98 E90 240 2000
03/ 31/ 99 E90 660 240
SUB- TOTAL QUI CK LOOK PRI NT LI NES: 14

PERD PERE PYQS CYQS PYMs CYMS
 NSINSTSS  NSUS LD ILED  MSD  MED  FLSD  FLED
Claclev  lew  laclom v e
s s s s los
M/IO;VEQ-A;/“" ;\/QSV;("" NCDI ;V;.‘,M"\l"" ;\/;Z-A;/"" ;\/.EV;("" SNCE SNDE

03/ 01/ 94 02/ 28/ 99
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* % % q
NPI D FNVS MADI  RDF9 PERD PERE PYQS CYQS PYMs CYMS
DSDG PI PQ PI AC PI DT STRP NRPU STSU NSUN STSS NSUS | LSD | LED M.SD
LTYP PRAM LQUC LQAV LQWX LCUC LCWN LCAV
PRAM M.OC SEAN MODN LQAS LOXS LCMVS LCAS
WDT WI O MAV MV NODI MCWN MCAV
SRCE
AL0067067 JEFFERSON CO COWMM LEEDS WMP M 09/20/ 00 10/31/05 DDNR cc
001T O A 06/01/95 1 0 07/28/95 1
F P/ F STATRE 7DAY CHR CERI ODAPHNI A 9A 0
TGP3B 1 0 0
10/ 31/ 98 E90 10
F P/ F STATRE 7DAY CHR Pl MEPHALES PROMELAS 9A 0
TGP6C 1 0 0
10/ 31/ 98 E90 5
0011 9 A 06/01/95 1 0 07/28/95 1
F NI TROGEN, AMMONIA  TOTAL (AS N) 26 50.0 75.0 19 DELMON 3.0
00610 1 w 0 MO AVG VKLY AVG MO AVG
01/31/01 E90 14.4 34.4 2.1
SUB- TOTAL QUI CK LOOK PRI NT LI NES: 12
TOTAL QUI CK LOOK PRI NT LI NES: 482
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